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REFER ALSO TO CITATION(S) 23781, 23959 


22991 (DOE/EIA/10313—T2) Review of a Proposed 
Quarterly Coal Publication. (MAXIMA Corp., Bethesda, 
MD (USA)). Jan 1981. Contract AC01-80EI10313. 107p. 
NTIS, PC A06/MF AOl1. 

This Review of a Proposed Quartery Coal Publication con- 
tains findings and recommendations regarding the content of a new 
summary Energy Information Administration (EIA) coal and coke 
publication entitled The Quarterly Coal Review (QCR). It is divid- 
ed into five sections: results of interviews with selected EIA data 
users; identification of major functions of the coal and coke indus- 
tries; analysis of coal and coke data collection activities; evaluation 
of issues conerning data presentation including recommendations 
for the content of the proposed QCR; and comparison of the pro- 
posed QCR with other EIA publications. Major findings and rec- 
ommendations are as follows: (1) User interviews indicate a definite 
need for a compehensive publication that would support analyses 
and examine economic, supply and demand trends in the coal indus- 
try; (2) the organization of the publication should reflect the natural 
order of activities of the coal and coke industries. Based on an anal- 
ysis of the industries, these functions are: production, stocks, im- 
ports, exports, distribution, and consumption; (3) current EIA coal 
and coke surveys collect sufficient data to provide a summary of 
the coal and coke industries on a quarterly basis; (4) coal and coke 
data should be presented separately. Coke data could be presented 
as an appendix; (5) three geographic aggregations are recommended 
in the QCR. These are: US total, coal producing districts, and state; 
(6) coal consumption data should be consolidated into four major 
consumer categories: electric utilities, coke plants, other industrial, 
and residential commercial; (7) several EIA publications could be 
eliminated by the proposed QCR. 


22992 (DOE/EIA/10313—T3) Supplement to a review of 
the coal and electric sections in the Monthly Energy Review 
and an Overall Review of Office of Energy Data Operations 
Publications. (MAXIMA Corp., Bethesda, MD (USA)). Apr 
1981. Contract ACO1-80EI10313. 34p. NTIS, PC A03/MF 
AOl. 

This mock-up of the electric utilities section of the Monthly 
Energy Review (MER) is a supplement to MAXIMA’s report, 
Review of the Coal and Electric Sections in the Monthly Energy 
Review and an Overall Review of Energy Data Operations Publi- 
cations. The purpose of the mock-up is to illustrate some of the op- 
tions discussed in the previous report and, where necessary, to 
elaborate on some of the issues previously raised. The mock-up is 
presented first and is followed by text that discusses changes made 
to the original MER. For comparison purposes, the electric utilities 
section in the March 1981 MER has been included in Appendix A 


22993 (DOE/EIA/10313—T5) Review of the Proposed 
Quarterly Coal Review. (MAXIMA Corp., Bethesda, MD 
(USA)). Apr 1981. Contract AC01-80EI10313. 41p. NTIS, 
PC A03/MF AOl1. 

This Review of the Proposed Quarterly Coal Review is the 
second of two reports and contains the results of our analysis of 
issues regarding the publication of a new summary publication, the 
Quarterly Coal Review. The first report on the QCR was submitted 
to the Office of Energy Data Operations (OEDO) in January 1981 
and included results of our analysis and recommendations concern- 
ing data availability and content organization. This report concen- 
trates on data presentation and publication format for the proposed 
QCR. Comprised of two sections, the report addresses chapter and 
table formats and presents a detailed analysis of chapter content. 


The first section of this report, Chapter, Table and Graph Formats, 
consists of findings and recommendations on the ordering, titling, 
end notes and cosmetics of the tables proposed for the QCR. The 
next section, Detailed Analysis of Chapter Content, is the result of 
a more in-depth analysis of chapters in the QCR. 


22994 (DOE/EIA/10313—T6) Review of the Coal and 
Electric Sections in the Monthly Energy Review and an 
Overall Review of Office of Energy Data Operations Publica- 
tions. (MAXIMA Corp., Bethesda, MD (USA)). Apr 1981. 
Contract AC01-80EI10313. 126p. NTIS, PC A0O7/MF AOl1. 

This Review of the Coal and Electric Sections of the 
Monthly Energy Review and an Overall Review of OEDO Publi- 
cations is comprised of two sections. The first, Review of Coal and 
Electric Power Data in the Monthly Energy Review consists of a 
detailed analysis of content and data presentation issues. The major 
findings of this section are summarized below: the coal and electric 
power data in the Monthly Energy Review (MER) represent the 
major functions of the respective industries; coal data by rank are 
inconsistently presented in the MER; coal value or coal cost and 
quality data are not adequately represented in the MER; the presen- 
tation of two or more units of measurement on the same table in 
MER may invite incorrect comparisons unless properly separated 
(e.g., - double line separation); to improve the timeliness of the data 
in the MER, the increased use of estimated, preliminary, and/or 
projected data should be considered; and the table and graphic for- 
mats used in the MER present the data clearly and concisely. The 
second section of the report, An Overall Review of OEDO Publi- 
cations, contains the results of an analysis of data presentation in 
forty-six coal, gas, electric, oil and consolidated publications. A 
summary of our findings and recommendations is listed below: 
where practical, a scope of publication section and executive sum- 
mary should be included in OEDO publications; table formats, in- 
cluding titles and endnotes should be uniform; more detailed guide- 
lines for titling should be established by the Energy Information 
Administration (EIA); and a more detailed set of standards for foot- 
notes, notes and source notes should be established by EIA. 


22995 (ORNL/TM—7795) Fossil energy program. Prog- 
ress report for March 1981. (Oak Ridge National Lab., TN 
(USA)). May 1981. Contract W-7405-ENG-26. 126p. NTIS, 
PC A07/MF AOl1. 

This report - the eightieth of a series - is a compendium of 
monthly progress reports for the ORNL research and development 
programs that are in support of the increased utilization of coal and 
other fossil fuel alternatives as sources of clean energy. The pro- 
jects reported this month include those for coal conversion devel- 
opment, chemical research and development, materials technology, 
component development and process evaluation, technical support 
to major liquefaction projects, process analysis and engineering 
evaluations, fossil energy environmental analysis, flue gas desulfuri- 
zation, coal preparation and waste utilization, plant control devel- 
opment, atmospheric fluidized bed coal combustor for cogenera- 
tion, Tennessee Valley Authority Fluidized Bed Combustion dem- 
onstration plant program technical support, PFBC systems analysis, 
fossil fuel applications assessments, performance assurance system 
support for fossil energy projects, international energy technology 
assessment, and generalized equilibrium models of liquid and gas- 
eous fuel supplies. 
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REFER ALSO TO CITATION(S) 23044, 23053, 23053, 23055, 23418, 23640, 
23671, 23907 


22996 (CONF-801039—12) Chemical and biological char- 
acterization of high-Btu coal gasification: (The HYGAS proc- 
ess) I, Stamoudis, V.C.; Bourne, S.; Haugen, D.A.; Peak, 
M.J.; Reilly, C.A.; Stetter, J.R.; Wilzbach, K. (Argonne Na- 
tional Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 
39p. NTIS, PC A03/MF AO1. Order Number DE81023832. 

From 20. annual Hanford Life Sciences symposium; Rich- 
land, WA, USA (19 Oct 1980). 

We have examined the relationships between mutagenic ac- 
tivity and chemical composition for fractions prepared from process 
stream materials obtained from a high-Btu coal-gasification pilot 
plant in which the HYGAS process is employed. Fractionation pro- 
cedures have included fractional distillation; extraction of acidic, 
basic, and neutral components; liquid/liquid partitioning; and 
column chromatography on silica gel. A large number of organic 
compounds in the fractions have been identified by fused-silica, ca- 
pillary-column gas chromatography, and gas chromatography/mass 
spectrometry (GC/MS). Some fractions contain components that 
are mutagenic as indicated by the Ames salmonella/microsome mu- 
tagenicity assay. Fractionation and GC/MS analysis indicate that 
the mutagenic components are relatively nonvolatile and that they 
may include neutral polycyclic aromatic hydrocarbons (PAHs) as 
well as more polar components such as primary aromatic amines 
(PAAs), azaarenes (AAs), and hydroxy-PAHs. In the basic muta- 
genic fractions that exhibited the highest specific biological activity, 
PAAs may be largely responsible for the mutagenicity, as support- 
ed by its observed loss subsequent to treatment with nitrous acid. 
Based on the observation that the recycle oil stream (which has the 
highest flow of potentially hazardous organic compounds) exhibits 
a mutagenicity well below 1% that of benz(a)pyrene, we tentative- 
ly conclude that the health and environmental risks due to commer- 
cialization of the HYGAS would be relatively low. 


22997 (CONF-810607—3) Packed-bed letdown system. 
Carlson, P.K. (Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. llp. NTIS, PC A02/MF AOl1. 
Order Number DE81023223. 

From Symposium on instrumentation and control for fossil 
energy P meagre San Francisco, CA, USA (8 Jun 1981). 

problem component in coal liquefaction plants is the 

high-pressure dissolver (or reactor) slurry letdown valve. Two 
types of failures in letdown valves are trim erosion and breakage or 
separation of trim. A packed-bed letdown system would reduce the 
pressure. Computer design studies of such packed bed were con- 
ducted. 5 figures. (DLC) 


22998 (DOE/ET/10069—T4) EDS coal liquefaction 
process development. Phase IV. Construction of Exxon coal 
liquefaction pilot plant. Final report. (Exxon Research and 
Engineering Co., Florham Park, NJ (USA)). Mar 1981. 
Contract ABO1-77ET10069. 160p. (FE—2893-66). NTIS, 
PC A08/MF AOI. 

Development of the Exxon Coal Liquefaction Pilot Plant 
Program began in 1975 with the preparation of the Design Basis 
and initial work on Design Specifications. In April of 1977, Exxon 
Engineering Project Management (EEPM) began screening con- 
tractors for interest in engineering/construction of the pilot plant. 
Based on EEPM’s cost outlook and early planning schedules, the 
plant was projected to cost 11OMM$ assuming a 15 November, 
1979 mechanical completion date. Invitations for reimbursable cost, 
fixed fee proposals were requested on 1 June 1977 from five con- 
tractors for detailed engineering and three open shop contractors 
for construction. Proposals were received on 5 July 1977, and on 
16 September contracts were awarded to Arthur G. McKee and 
Company for engineering and procurement, and to Daniel Con- 
struction Company for construction - work began in McKee’s of- 
fices on 19 September. McKee’s initial work proceeded essentially 
in keeping with EEPM’s original plan; however, by mid-1978 it 
became apparent that the developmental nature of the program 
would require significant changes/additions to the original scope of 
work. In the final analysis, the scope of McKee’s engineering in- 
creased by 57+ % over the original cost outlook and completion of 
their work was extended by four months. The increased scope of 
work, the delay in engineering, and vendor performance on materi- 
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als deliveries extended Daniel's construction by slightly more than 
four months which extended mechanical completion to 21 March 
1980. The scope of Daniel's construction work increased from the 
original estimate of 1530k hours to 3065k hours, 100%. The final 
cost of the plant was 118.0M$, an increase of 7.3% over the origi- 
nal cost outlook of 110.0MM$. 


22999 (DOE/ET/10069—T7) EDS _ coal-liquefaction 
process development. Phase V. Quarterly technical progress 
report, October 1-December 31, 1980. (Exxon Research and 
Engineering Co., Florham Park, NJ (USA)). Apr 1981. 
Contract ABO1-77ET10069. 315p. (FE—2893-64). NTIS 
(US Sales Only), PC A14/MF AOl. 

Continuous bottoms recycle operations with Illinois No. 6 
coal and Wyoming coal were conducted in RCLU-2. The results 
continue to indicate significant increases in coal conversion and 
liquid yields with bottoms recycle over coal-only operations. The 
effect of pressure was also investigated in coal-only operations with 
Monterey coal. Investigation of the effect of high distillation end- 
point on solvent hydrogenation activity for Ni/Mo-10 catalyst cen- 
tinued. The heavy solvent feedstock containing 5% vacuum gas oil 
from Illinois coal did not have a significant effect on initial catalyst 
activity. A high pressure process variable study with Texas lignite 
from the Big Brown mine was completed on the Once-Through 
Coal Liquefaction Unit. The effect of solvent quality on coal con- 
version with simulated bottoms recycle was investigated using 
tubing bomb reactors for three program coals. The semi-empirical 
coal liquefaction model was modified to allow prediction of indi- 
vidual hydrocarbon gas (C;, C2, Cs, and Cy) and chemical gas (CO/ 
sub x/, H2S and NHs) yields. The model can now predict a com- 
plete product slate including yields of CO/sub x/, H2S and NHs 
chemical gases, water, Ci, C2, Cs, and Cs hydrocarbon gases, Cs- 
400°F naphtha, 400 to 700°F mid-distillate, 700 to 1000°F heavy 
distillate and 1000°F* bottoms, as well as hydrogen consumption. 


23000 (DOE/ET/10069—T7(Vol.1)) EDS coal-liquefac- 
tion process development. Phase V. Monthly technical prog- 
ress report, March 1-March 31, 1981. (Exxon Research and 
Engineering Co., Florham Park, NJ (USA)). May 1981. 
Contract ABOI1-77ET10069. 53p. (FE—2893-69(Vol.1)). 
NTIS (US Sales Only), PC A04/MF AO1. 

A simplified model for coal conversion is being formulated. 
In this new approach fewer model parameters were used while pre- 
liminary results showed correlation of the RCLU data base to be 
equally as good as the earlier model. A solvent hydrogenation sim- 
ulation study is being conducted to support recommendations of 
hydrotreating conditions for ECLP which should result in an im- 
provement in solvent quality. Preliminary results indicate that less 
severe solvent hydrotreating conditions will result in lower satu- 
rates production rates and be beneficial in improving solvent qual- 
ity. EDS distillate will be tested as a rich/lean utility gas turbine 
fuel in an EPRI sponsored United Technologies program, and a 
combined liquid product from Big Brown lignite will be upgraded 
by Chevron in a DOE sponsored program. Seven-and-one-half tons 
of vacuum bottoms were loaded and shipped for grinding. This ma- 
terial will be used for testing at the Shell Partial Oxidation Pilot 
Plant in Amsterdam. Vacuum bottoms totaling 135 tons were 
shipped to Texaco in California for partial oxidation testing. Indus- 
trial Hygiene sampling is continuing in two particular areas: (1) 
monitoring of Mechanical personnel when they are performing 
maintenance on pumps; and (2) area sampling around the atmos- 
pheric bottoms pumps and the vacuum bottoms cooling belt. 


23001 (DOE/ET/10069—T7(Vol.2)) EDS _ coal-liquefac- 
tion process development. Supplemental FLEXICOKING/sup 
sm/ development program. Monthly technical progress report, 
March 1-March 31, 1981. (Exxon Research and Engineering 
Co., Florham Park, NJ (USA)). May 1981. Contract ABO1- 
77ET10069. 24p. (FE—2893-69(Vol.2)). NTIS (US Sales 
Only), PC A02/MF AOI1. 

A study to assess the feasibility of the EDS-FPU processing 
Illinois once through vacuum bottoms with higher-than-design 
quantities of flux to over-come feed circuit viscosity limitations was 
completed. As previously reported, the two flux levels studied 
(35% and 100% flux on vacuum bottoms) could be processed in the 
EDS-FPU without a reduction in the design vacuum bottoms rate 
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by adjusting several operating conditions/modes (i.e., gasifier tem- 
perature, air to heater, recycle coking). Based on the current labo- 
ratory data for ECLP bottoms produced to date, 35% flux on 
vacuum bottoms should be sufficient to overcome viscosity limita- 
tions in the EDS-FPU feed circuit. Therefore, it was recommended 
that at this time no design changes to the EDS-FPU be made to 
accommodate 100% fluxing of Illinois once-through vacuum bot- 
toms. ECLP and the ERE Laboratory at Baytown are continuing 
analyses of existing ECLP vacuum bottoms and will monitor pres- 
ent production daily for melting point and viscosity changes. The 
impact of these analyses on the results of this study will be re- 
viewed as necessary. Work is continuing on the preparation of an 
expanded Design Basis Specification for the low Btu (LBG) 
cleanup facilities for the FLEXICOKING Prototype Unit (FPU). 
It has been verified that an existing amine scrubber tower at the 
FPU site has an adequate number of trays and is of the proper di- 
ameter to reduce contaminant concentrations to the desired levels 
in the LBG generated from any of the three FLEXICOKING op- 
erations described. A review of the existing EDS-FPU gasifier grid 
cap design has resulted in a modification of the grid cap. 


23002 (DOE/ET/10104—1) Solvent-refined coal (SRC) 
process. Vapor-liquid equilibrium measurements for the SRC- 
II process. Henry, R.M. (Gulf Science and Technology Co., 
Pittsburgh, PA (USA). Chemical and Minerals Div.). Oct 
1980. Contract AC05-76ET10104. 46p. NTIS, PC A03/MF 
AOl. 

This report summarizes vapor-liquid equilibrium studies con- 
ducted to support the Solvent Refined Coal project by the Pitts- 
burg and Midway Coal Mining Company under contract with the 
Department of Energy. Discussed herein are experimental details 
and results of measurements to obtain vapor-liquid equilibrium data 
at conditions simulating those which occur during the gas-liquid 
separation steps in the SRC-II coal liquefaction process. Separation 
and compositional analyses of liquid and gas phases permitted cal- 
culation of the equilibrium K values for the various components of 
the mixture. Experimental methods and apparatus used in this work 
were compared to a system recently described in the literature. The 
measured K values agreed to within an average of +- 5% of pub- 
lished values and showed that the experimental system developed is 
satisfactory. Internal consistency of each experiment was evaluated 
by a material balance consistency test, and an average material bal- 
ance of 99.7% was obtained over the 15 experiments. Data obtained 
from this work will serve as the basis for K value correlations used 
in process design calculations for the SRC-II Demonstration Plant. 


23003 (DOE/ET/10152—T3) Commercial study for pro- 
duction of boiler fuel with the H-coal process at reduced reac- 
tor pressures. (Hydrocarbon Research, Inc., Lawrenceville, 
NJ (USA)). Sep 1979. Contract ACOS-77ET10152. 126p. 
(FE—2547-41). NTIS, PC A07/MF AOl1. 

The purpose of these studies presented was to examine the 
relative economics of fuel oil production when: varying catalyst re- 
placement rate; varying the hydrogen partial pressure in the reactor 
outlet allowing for lower total pressure levels in the system; vary- 
ing the method of purifying the hydrogen recycle stream to the H- 
Coal reactor; and eliminating bottoms gasification for fuel gas man- 
ufacture. Eight plants have been designed each with a capacity in 
processing 25,000 tons per day of moisture-free coal. As a result of 
the studies performed to date, the following conclusions have been 
reached: the optimum catalyst replacement rate for fuel oil produc- 
tion at a total reactor pressure of 2400 psig with a hydrogen partial 
pressure of 1200 appears to lie between 1.25 and 1.5 Ibs of catalyst 
per ton of dry feed coal when H-Coal catalyst is charged at $1.40 
per pound and naphtha is valued at the same price as the produce 
fuel oil. Within the validity of the kinetic model it appears that the 
optimum pressure level is somewhat below 2400 psig. There seems 
to be a slight economic advantage to the use of cryogenic purifica- 
tion of the recycle hydrogen to the H-Coal reactor over the use of 
the absorption technique. No clear economic advantage has been 
found when directly steam-reforming a portion of the recycle 
stream. When naphtha and fuel oil are valued equally on a volumet- 
ric basis, there is a significant economic advantage in eliminating 
the fuel gas manufacturing step, thereby requiring naphtha to pro- 
vide the fuel requirements for the hydrogen production facility. 
The net plant products and by-products are summarized. 
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23004 (DOE/ET/10152—T4) Laboratory program to 
support H-Coal pilot plant operations. Commercial study for 
production of boiler fuel with the H-Coal Process at 3000 
psig. (Hydrocarbon Research, Inc., Lawrenceville, NJ 
(USA)). Sep 1979. Contract AC05-77ET10152. 46p. (FE— 
2547-40). NTIS, PC A03/MF AOl. Order Number 
DE81023049. 

The purpose of this study was to examine relative economics 
when: Varying catalyst replacement rate; varying method of hydro- 
gen manufacture; varying method for purifying the recycle hydro- 
gen stream; and producing a 200 SSU fuel oil versus a clean solids 
fuel. Eight plants have been designed in conjunction with the 
study, each designed to process 25,000 tons per day of moisture- 
free coal. As a result of the studies performed to date, and using 
the given economic parameters, the following conclusions have 
been reached: A catalyst replacement rate in the range of 0.5 to 1 
pound per ton dry feed coal provides the optimum economics when 
producing a 200 SSU fuel oil and naphtha, at 3000 psig, and when 
both products are valued equally. Within the range of catalyst re- 
placement rates studies (0.5 to 1.5), a replacement rate of 0.5 is the 
optimum when the naphtha is valued significantly higher than the 
fuel oil. It appears to be more economic to use part of the recov- 
ered oil product to put a plant in fuel balance than to gasify addi- 
tional coal to a low pressure fuel gas via Koppers-Totzek. An H- 
Coal plant can be designed to manufacture the required hydrogen 
by steam reforming of the refinery gases produced or by the partial 
oxidation of a heavy oil-unconverted coal-ash slurry. Recycle hy- 
drogen to the H-Coal reactor can be purified by one of three meth- 
ods described. Coal price has a much greater effect on oil product 
price than catalyst replacement rate. Table 2.0-4 summarizes the net 
plant products and by-products along with their properties for each 
of the cases. 


23005 (DOE/ET/10152—TS5) Laboratory support for H- 
Coal Project. Phase III. Monthly progress report No. 69, 
April 1981. (Hydrocarbon Research, Inc., Lawrenceville, 
NJ (USA)). May 1981. Contract AC05-77ET10152. 28p. 
NTIS, PC A03/MF AO1. Order Number DE81023931. 

The bench-scale run using the 34-foot-long preheater with 
coal slurry, but without the reactor, has been completed. In the 
preheater, under therma! reaction, the coal will undergo several 
stages of reaction. Whitehurst describes these as: (1) dissolution; (2) 
hydrogen transfer; and (3) h, drogenation. The purpose of this 
once-through preheater run is to find out how coal dissolves in the 
coil preheater; i.e., how coal swells in the solvent and disintegrates. 
Slurry products coming out of the preheater are analyzed by ex- 
traction, defining the product compositions as: oil - pentane soluble; 
asphaltenes - pentane insoluble/toluene soluble; preasphaltenes - to- 
luene insoluble/THF soluble; and IOM - THF insolubles minus ash 
in the insolubles. An economic evaluation has been completed on 
phenol recovery from H-Coal liquids using solvent extraction and 
HRI’s Dynaphen Process. The evaluation concludes that there is an 
incentive to recover phenol from H-Coal liquids. A complete dis- 
cussion of the evaluation is included in this monthly report. 


23006 (DOE/ET/10159—T7) Design and evaluation of 
Cities Service/Rockwell hydrogasification commercial plant. 
Agrawal, P.D.; Butt, N.M.; Sarma, K.R. (UOP, Inc., 
McLean, VA (USA); System Development Corp., McLean, 
VA (USA)). Aug 1980. Contract AC01-78ET10159. 122p. 
NTIS, PC A06/MF A0O1. 

This report covers a preliminary conceptual design and eco- 
nomic evaluation of a commercial scale plant capable of converting 
high-sulfur bituminous caking coal to a high-Btu pipeline quality 
SNG. The plant, which has a rated capacity of 250 Billion Btu per 
day SNG, is based on Cities Service/Rockwell hydrogasification 
technology. Two cases of plant design were examined to produce 
cost estimates accurate to +-25% in 1979 dollars. The base case, 
designed for moderate production of liquids (5.8% conversion of 
carbon to liquid product), has a cost of SNG of $4.43/MMBtu 
using the utility financing method (UFM) and $6.42/MMBtu using 
the discounted cash flow method (DCFM) of financing. The alter- 
nate case, zero liquids production, has gas costs of $5.00 (UFM) 
and $6.96 (DCFM). Further tests by Rockwell have indicated that 
11.4% carbon conversion to liquid products (99% benzene) is possi- 
ble. If the plant is scaled up to produce the same amoung of SNG 
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with this increased yield of liquid, and if the value of the benzene 
produced is estimated to be $0.90 per gallon, the costs of gas for 
this case are $4.38/MMBtu (UFM) and $6,48/MMBtu (DCFM). If 
the value of benzene is taken as $2.00 per gallon, these costs 
become $3.14/MMBtu (UFM) and $5.23/MMBtu (DCFM). The 
economic assumptions involved in these calculations are detailed. 


23007 (DOE/ET/10163—T3) Pipeline gas from coal: hy- 
drogenation (IGT Hydrogasification Process). Project 70101 
quarterly report No. 16, April 1-June 30, 1980. (Institute of 
Gas Technology, Chicago, IL (USA)). Dec 1980. Contract 
ACO01-76ET10163. 69p. (FE—2434-66). NTIS, PC A04/MF 
A011. Order Number DE81023081. 

The objective of this project is to perform the pilot plant op- 
erations and related support studies necessary to establish a data 
base to optimize the design of the HYGAS process. Special empha- 
sis is placed on obtaining long steady-state test periods (7 days mini- 
mum) under optimal process conditions. Test 85 was voluntarily 
terminated when the pretreated char supply was exhausted. Virtual- 
ly all of the test objectives were met. Test 85 was particularly sig- 
nificant because it clearly demonstrated the pilot plant's ability to 
successfully process Western Kentucky coal. Test 86 continued 
until it was voluntarily terminated on May 20. A total of 6 days 
(143.5 hours) of steady-state operation was logged at test objective 
conditions. A post-run inspection confirmed sinter-free operation at 
high conversion rates. Preliminary results for Tests 85 and 86 are 
included here. Seven tests were conducted in the 6-inch process de- 
velopment unit (PDU). Fifty successful 1-inch PDU tests were con- 
ducted, thereby completing the series of minimal pretreatment tests 
with washed Western Kentucky bituminous coal. Additional engi- 
neering services provided are described. 


23008 (DOE/ET/10250—T1) Factored estimates for 
eastern coal commercial concepts. Interim report: Joint De- 
partment of Energy-Gas Research Institute Coal Gasification 

. (Braun (C.F.) and Co., Alhambra, CA (USA)). 
Sep 1978. Contract ACO1-76ET10250. 89p. (HCP/T—2240- 
31; FE—2240-31). NTIS, PC AOS/MF AOl1. Order Number 
DE8 1023780. 

Conceptual commercial designs were prepared for BI-GAS, 
HYGAS Steam-Oxygen and Steam-Iron, and Synthane processes to 
compare the economics with the conventional Lurgi process. Of 
these processes, only the Lurgi process is commercially available. 
With the exception of the Lurgi process, the conceptual plant de- 
signs are not based on pilot plant data, but rather are derived from 
computerized projections of bench-scale and PDU data. It should 
be appreciated that the computerized projections for the BI-GAS, 
HYGAS Steam-Oxygen, HYGAS Steam-Iron, and the Synthane 
processes do not ensure that these processes can be operable at con- 
ditions assumed for preparation of these cost estimates. For each of 
these five processes, capital costs and the cost of operation using an 
eastern bituminous coal have been estimated to determine the cost 
of pipeline gas. The accuracy of these Total Plant Investment esti- 
mates is estimated to be +-20%. The significance of variations be- 
tween costs of the processes presented should be considered in the 
light of this accuracy. Variations in gas costs of all second genera- 
tion processes from $3.64 to $3.94 per million Btu are probably 
only indicative rather than significant. The study indicates that 
these processes might be less costly than the Lurgi process - the gas 
cost of which is estimated at $4.66 per million Btu. 


23009 (DOE/ET/10255—1(Pt.1)) Preparation of a coal- 
conversion-systems technical data book. Part I. Annual 
report, May 1, 1979-April 30, 1980. (Institute of Gas Tech- 
nology, Chicago, IL (USA)). Mar 1981. Contract ACOI- 
76ET 10255. 514p. NTIS, PC A22/MF A0O1. Order Number 
DE81023239. 

The SURFIMP program of Prausnitz et al. has been used to 
compute the vapor-liquid equilibria (VLE) of the NH3-CO2-H2S- 
H,O system, and is being compared with the experimental results of 
IGT, Badger and Silver, and Cardon and Wilson. The results indi- 
cate that a better correlation is needed. The salting-out coefficients 
of carbon dioxide by sodium chloride and calcium chloride have 
been correlated with temperature. The salting-out coefficients of 
other gases, -ie., ammonia, acetylene, rare gases, etc. - are also 
listed. Thermodynamic properties of Furan, Tetrahydrofuran, 
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Naphthalene and Tetralin are presented in both the English and SI 
units. However, some of the physical properties have not been 
listed and will be reported in the future. Combustion characteristics 
of low- and medium-Btu gases and results of experimental evalua- 
tions of low-Btu gases on utility boiler type burners and industrial 
burners are stated in this report. Also, the emissions of pollutants 
from the combustion are briefly discussed. The IGT heating value 
correlation is evaluated using coal and char data analyzed at IGT 
for the HYGAS program. The standard deviation of the prediction, 
using the heating value correlation, is about 85 Btu/lb. A report on 
coal storage, handling, preparation and pretreatment prepared by 
Resource Engineering, Inc. of Lexington, MA is revised and re- 
ported here. 


23010 (DOE/ET/10255—1(Pt.2)) Preparation of a coal- 
conversion-systems technical data book. Part II. Annual 
report, May 1, 1979-April 30, 1980. (Institute of Gas Tech- 
nology, Chicago, IL (USA)). Mar 1981. Contract ACO1- 
76ET10255. 321p. NTIS, PC Al4/MF AOl1. Order Number 
DE8 1023238. 

This section of Part 2 includes information on the reaction of 
various kinds of carbon with carbon dioxide (including temperature 
dependence, chemical reaction kinetics), a study and comparison of 
several chemical methods of desulfurization, a correlation of Fisch- 
er array and pyrolysis yields (especially methane, ethane and chars), 
computerized simulation of a moving bed gasifier, design proce- 
dures and correlations for pneumatic transport of gas-solids mix- 
tures, analysis of coal-organic solvent-hydrogen slurry preheater 
data, thermodynamic analysis, including second law, of several ex- 
ample problems, attrition in fluidized beds, a study of permit appli- 
cations for coal conversion plants and the cost of delays, and a 
brief discussion of estimating plant costs. (LTN) 


23011 (DOE/ET/10476—T1) Stability of SiC, SisN,, 
Si.N2O, SIALON and chromium oxide-containing refractories 
in coal-gasification environments. Final report. Muan, A. 
(Pennsylvania State Univ., University Park (USA). Coll. of 
Earth and Mineral Sciences). 13 Feb 1981. Contract ASO5- 
77ET10476. 41p. (FE—2708-13). NTIS, PC A03/MF AO1. 

The main conclusions from these studies are as follows: 
while the solubilities of CrzO3; and chromites in the silicate melts 
concerned are relatively small under the atmospheric conditions 
usually prevailing in slagging coal gasifiers, the solubilities increase 
drastically at extremely low oxygen pressures, under which condi- 
tions a substantial fraction of the chromium is present in the silicate 
liquid as Cr**. The oxygen pressures at which this situation pre- 
vails, however, are somewhat lower than those usually prevailing 
in coal gasification atmospheres. The lowest liquidus and solidus 
temperatures in the systems Ca2zAl,SiO7-CaAloSigOs-MgCreO, sys- 
tems are not significantly below those of the CazAl,SiO;- 
CaAhSi2Os join (~ 1387°C) because of the relatively low solubility 
of CraOs (and MgCr2O,) in these silicate melts, as noted above. 
With increasing AlzOs/Cr2Os ratios of the refractor phases howev- 
er, the lowest liquidus and solidus temperatures decrease consider- 
ably, as larger amounts of AlbOs or MgAl.O, of the refractory 
phase dissolve in the silicate liquid. The mutual solubilities between 
AlOs- and Cr2O3 end members in the system CaO-AleO3-Cr2Os are 
rather limited. Two new ternary compounds, E and L, have been 
synthesized, with compositions approximately as follows: E: 19 wt. 
% CaO, 38 wt. % AlzOs, 43 wt. % Cr2Os; L: 44 wt. 5 CaO, 33 wt. 
% AlzOs, 23 wt. % Cr2O3. A quinary compound has been found in 
the system CaO-MgO-Al.03-Cr2O3-SiO2, with composition approxi- 
mately as follows: 15 wt. % CaO, 6 wt. % MgO, 40 wt. % AlOs, 
30 wt. % Cr2Os, 9 wt. % SiOz. 


23012 (DOE/ET/10495—T1) Catalytic hydrogenation of 
coal-derived liquids. Interim report, December 1980-February 
1981. Berg, L.; McCandless, F.P. (Montana State Univ., 
Bozeman (USA). Dept. of Chemical Engineering). Apr 
1981. Contract AC01-76ET10495. 146p. (FE—2034-22). 
NTIS, PC A07/MF AO1. Order Number DE81023738. 

In order to convert solvent refined coal, SRC-II, into a feed- 
stock acceptable to a conventional petroleum refinery, the nitrogen 
content must be reduced to less than 0.3%. The development of a 
catalytic hydrocracking - hydrotreating process was continued. 
Catalysts fabricated by MS and NALCO Company were found to 
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be suitable. Regeneration of the MSU catalyst via burn-off with 
oxygen-nitrogen mixtures were carried out. Nitrogen removed from 
the SRC-II was found in the off-gases, in the aqueous products and 
in the carbon laid down on both the catalyst and the inert catalyst 


supports. 


23013 (DOE/ET/10679—T9) ESCOE Engineering Pro- 
gram. Combined monthly/quarterly report, March 1, 1981- 
May 31, 1981. (Engineering Societies Commission on 
Energy, Inc., Washington, DC (USA)). Jun 1981. Contract 
AC01-77ET 10679. 14p. (FE—2468-96). NTIS, PC A02/MF 
AOl. 

The objective of the ESCOE Engineering Program is to 
provide independent assessments of key portions of energy RD and 
D programs conducted by the Department of Energy. These pro- 
grams are aimed at development of technology that will permit 
rapid commercialization of processes or converting coal into prod- 
ucts that substitute for those derived from oil and natural gas. The 
imposition of an embargo on recruitment of the professional staff 
and development of new technical tasks severely limits ESCOE’s 
ability to continue planned and timely performance under the con- 
tract extension. The two principal professionals currently on board 
are scheduled to complete their residences between June and 
August. Similarly qualified personnel must be recruited now to 
ensure the selective, orderly and continued delivery of these techni- 
cal services and knowledge to the Department of Energy. (LTN) 


23014 (DOE/ET/10679—T10) Synthetic fuels summary. 
(Engineering Societies Commission on Energy, Inc., Wash- 
ington, DC (USA)). Mar 1981. Contract AC01-77ET 10679. 
64p. (FE—2468-82-A). NTIS, PC A04/MF AOI. 

This report examines the federal government's experience in 
synfuels, the market potential of synfuels, the US energy resources 
base, and the numerous technologies available. Technologies and 
energy resources are reviewed and compared to provide the facts 
needed to understand existing energy-related problems. This intro- 
ductory manual is an overview of synfuel technologies, and mar- 
kets. It is not meant to be the sole source of information on which 
multi-billion dollar investment decisions for specific synfuel plants 
would be based. The report, published originally in August 1980, 
has been revised to incorporate appropriate corrections and clarifi- 
cations. The intent behind these revisions is to present the best 
technical and programmatic information available as of the original 
publication date, August 1980. The original report included certain 
information about the relative costs of selected synfuels technol- 
ogies. Economics are especially sensitive to recent events and up- 
dated information, and it would possibly be misleading to restate 
the original cost data in this report. It was felt that the original cost 
data needed major updating and reconciliation due to differences in 
project scope, basic assumptions, and costing methodologies. 
ESCOE believes that reliable economic comparisons require timely 
data and a recognition of any major differences in scope or meth- 
odology. Therefore, ESCOE, in a separate task, is undertaking an 
updated commercial scale economic comparison of selected synfuel 
processes, on a normalized basis. The results of this task will be 
published as a separate ESCOE report. 


23015 (DOE/ET/10744—T3) Evolution of fuel nitrogen 
during the vacuum thermal! devolatilization of coal. Freihaut, 
J.D.; Seery, D.J. (United Technologies Research Center, 
East Hartford, CT (USA)). 1981. Contract AC21- 
78ET 10744. 18p. NTIS, PC A02/MF AO1. 

The fate of fuel nitrogen during the combustion or gasifica- 
tion of coal is a matter of practical and fundamental concern. 
During coal combustion, NO/sub x/ is known to form via HCN 
species released from the nitrogen-containing molecular compo- 
nents of the coal. During gasification processes, the release of nitro- 
gen-containing fused ring compounds in evolved tar species is a 
matter of environmental concern. Since the thermal decomposition 
of the parent coal is an initial phase in both combustion and gasifi- 
cation, it is necessary to develop a knowledge of the fate of fuel 
nitrogen during thermal decomposition. This study contains results 
of an investigation of the evolution of fuel nitrogen during the 
vacuum thermal decomposition of coal. Results are shown for vari- 
ations with coal characteristics and apparent thermal history. Ap- 
parent heating rates of 75 C/sec to 2000 C/sec and final tempera- 
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tures of 500 C to 1780 C were utilized. A variety of coals were 
investigated ranging in rank from lignite to anthracite. The results 
indicate that nitrogen distribution in the volatiles is a sensitive func- 
tion of the chemical characteristics of the parent coal. This distribu- 
tion of nitrogen in the light gas, tar and char products of vacuum 
devolatilized coal is highly dependent on rank of the parent coal. 
Variations in nitrogen evolution with coal characteristics are most 
readily apparent in several aspects: (1) the coal nitrogen released 
with the tar species; (2) the release of nitrogen contained in primary 
tars as HCN upon secondary thermal decomposition reactions of 
the primary tars; (3) the retention of nitrogen in the char species. 


23016 (DOE/ET/12248—T3) Iron-induced deactivation 
of supported nickel methanation catalysts. Final report. Du- 
mesic, J.A. (Wisconsin Univ., Madison (USA). Dept. of 
Chemical Engineering). 1980. Contract FG21-78ET12248. 
156p. NTIS, PC A0O8/MF AOl. Order Number 
DE8 1023795. 

A high pressure vessel has been tested and shown to be ef- 
fective for the simultaneous collection of methanation kinetics and 
in situ Moessbauer spectra. Using this cell, the deactivation of an 
alumina-supported nickel catalyst (Ni/AlOs) was studied before, 
during and after the dosing of Fe(CO); onto the sample under 
methanation reaction conditions. This iron-induced deactivation 
was initiated by passing CO at high pressure (4 MPa) over an iron 
catalyst (at 473°K) for the in situ production of Fe(CO)s, followed 
by mixing the CO with He and passing this synthesis gas mixture 
over the Ni/AlOs catalyst at temperatures and pressures near 
620°K and 0.2 MPa. The Moessbauer spectra collected under these 
methanation reaction conditions (with H2/CO partial pressure ratios 
near 10) showed the iron on Ni/Al2Qs to be present as an iron car- 
bide. Treatment in hydrogen of the iron-deactivated catalyst at 
620°K gave rise to a Moessbauer spectrum characteristic of metal- 
lic iron, indicating that the iron on Ni/Al2Qs is not in direct con- 
tact with nickel (i.e. an FeNi alloy is not formed nor does iron 
form a monolayer coating over nickel crystallites). Furthermore, 
for Fe/Ni atomic ratios of approximately 0.03, the methanation ki- 
netics over an iron-deactivated Ni/Al,O; catalyst approached those 
characteristic of iron alone. This sensitivity of the methanation ki- 
netics to small amounts of iron, combined with the observation that 
iron and nickel are not in direct contact, indicates that iron deacti- 
vates supported nickel catalysts by depositing in and blocking the 
pore mouths of the support. 


23017 (DOE/ET/13060—T3(Vol.3)) Phase I: the pipeline 
gas demonstration plant. Demonstration plant engineering and 
design. Volume 3. Plant Section 100 - Feedstock Preparation. 
(Conoco, Inc., Stamford, CT (USA); Foster Wheeler 
Energy Corp., Livingston, NJ (USA)). May 1981. Contract 
ACO01-77ET 13060. 405p. (FE—2542-38(Vol.3)). NTIS, PC 
A18/MF AO1. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
US Department of Energy provides for the design, construction, 
and operation of a demonstration plant capable of processing bitu- 
minous caking coals into clean pipeline quality gas. The project is 
currently in the design phase which is scheduled to be completed in 
June 1981. One of the major efforts has been the completion of the 
process design and the project engineering design of the Demon- 
stration Plant. A report of this design effort is being issued in 24 
volumes. This is Volume 3 which reports the design of Plant Sec- 
tion 100 - Feedstock Preparation. Plant Section 100 consists of un- 
loading, storage, and conveying facilities for the major feedstocks 
required to start up and operate the gasifiers in Plant Section 300. 
All these feedstocks will be purchased in the requisite size; so no 
crushing facilities are necessary and only limited screening of coal 
is provided. Plant Section 100 is designed to receive and store the 
following feedstocks: sized coal, flux (limestone, blast furnace slag), 
start-up fuel (anthracite coal), and petroleum coke. All feedstocks 
will be stored in silos and transferred in covered conveyors. A silo 
for coal fines is provided to store fines which may be present in the 
delivered coal and subsequently removed by screening. A dust col- 
lection/suppression system is provided for all silos and conveyors. 
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23018 (DOE/ET/13060—T3(Vol.4)) Demonstration plant 
engineering and design. Phase I. The Pipeline Gas Demon- 
stration Plant. (Conoco, Inc., Stamford, CT (USA); Foster 
Wheeler Corp., Livingston, NJ (USA)). 1981. Contract 
ACO1-77ET13060. 53p. (FE—2542-38(Vol.4)). NTIS, PC 
A03/MF AO1. Order Number DE81023552. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
US Department of Energy provides for the design, construction, 
and operation of a demonstration plant capable of processing bitu- 
minous caking coals into clean pipeline quality gas. The project is 
currently in the design phase which is scheduled to be completed in 
June 1981. One of the major efforts of Phase I has been the com- 
pletion of the process design and the project engineering design of 
the Demonstration Plant. A report of the design effort is being 
issued in 24 volumes. This is Volume 4 which reports the design of 
Plant Section 200 - Air Separation. Plant Section 200 is a vendor 
supplied package designed to produce 98% purity by volume of 
gaseous oxygen by cryogenic separation of air. The gaseous oxygen 
is compressed and spplied to Plant Section 300, Gasification. Gas- 
eous nitrogen is used to supply the normal plant nitrogen require- 
ments. The unit also contains facilities for liquid oxygen and liquid 
nitrogen production and storage for emergency use. 


23019 (DOE/ET/13060—T3(Vol.11)) Demonstration 
plant engineering and design. Phase I. Pipeline gas demon- 
stration plant. Volume 11. Plant section 1000: slag handling/ 
disposal. (Foster Wheeler Energy Corp., Livingston, NJ 
(USA); Conoco, Inc., Stamford, CT (USA)). 1981. Contract 
ACO01-77ET 13060. 124p. (FE—2542-38(Vol.11)). NTIS, PC 
A06/MF AOl1. 

Contract No. EF-77-C-01-2542 between Conoco Inc. and the 
US Department of Energy provides for the design, construction, 
and operation of a demonstration plant capable of processing bitu- 
minous caking coals into clean pipeline quality gas. The project is 
currently in the design phase (Phase I). This phase is scheduled to 
be completed in June 1981. One of the major efforts of Phase I is 
the process and project engineering design of the Demonstration 
Plant. The design has been completed and is being reported in 24 
volumes. This is Volume 11 which covers the design of Plant Sec- 
tion 1000 - Slag Handling/Disposal. The purpose of the slag han- 
dling/disposal system is to recover the slag produced in Plant Sec- 
tion 300 - Gasification. The slag/water mixture from the gasifier is 
transferred to Plant Section 1000 wherein the slag is physically sep- 
arated from the water in hydrobins. The water is clarified and recy- 
cled to the slag lock hopper of the gasifier. The slag is trucked to a 
landfill area on the plant site. The slag handling system is designed 
to handle 47,124 pounds per hour of dry slag. This production rate 
corresponds to utilization of blast furnace slag as flux in the gasifier 
operation. 


23020 (DOE/ET/13536—T1) Evaluation of acoustic 
emission weld monitoring for coal-gasification vessels. Interim 
technical report, September 1979-December 1980. 
Prine, D.W.; Filar, B.S.; Groenwald, R.A. (GARD, Inc., 
Niles, IL (USA)). 1980. Contract ACO1-79ET13536. 22p. 
NTIS, PC A02/MF AOl1. 

This report covers work in the first phase of a program to 
evaluate the application of acoustic emission weld monitoring to 
narrow gap hot wire GTAW welding of A387 steel for field con- 
struction of coal gasification vessels. During the first phase, AE 
monitoring of hot wire, narrow gap GTAW welding was conduct- 
ed at Westinghouse. This work was accomplished in a GARD de- 
veloped, microprocessor-based acoustic emission weld monitor. The 
weld that was monitored was intended to be free of flaws and AE 
results confirmed this. Post-weld NDE and metallography substan- 
tiated the absence of flaws. 


23021 (DOE/ET/14806—T4) Role of non-ferrous coal 
minerals and by-product metallic wastes in coal liquefaction. 
Technical progress report, 1 March 1980-31 May 1980. Garg, 
D.; Schweighardt, F.K.; Givens, E.N.; Clinton, J.H.; 
Tarrer, A.R.; Guin, J.A.; Curtis, C.W.; Huang, S.M. (Air 
Products and Chemicals, Inc., Trexlertown, PA (USA); 
Auburn Univ., AL (USA)). Jun 1980. Contract AC22- 
79ET 14806. 110p. NTIS, PC A06/MF AO1. 

This report describes work done in a study of the role of 
coal minerals and by-product metallic wastes in coal liquefaction. 
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The thermal behavior of various minerals and metallic by-product 
wastes was evaluated by thermal gravimetric analysis and differen- 
tial thermal analysis in the presence of hydrogen, nitrogen, and air. 
The CPDU was operated for 220 hours to obtain baseline data and 
provide information on the catalytic activity of Robena pyrite in 
solvent hydrogenation and coal liquefaction. A number of minerals 
were screened for catalytic activity toward coal liquefaction in a 
tubing-bomb reactor. The catalytic activity of the minerals was as- 
sessed by comparing the product distributions both in the presence 
of minerals and their absence. The use of a Bronson Sonifier was 
initiated in March to accelerate and improve the solvent separation 
technique. The addition of lime to the reaction mixture practically 
killed the liquefaction reaction. The addition of dolomite, rutile, 
illite, quartz, zircon, and calcite to the reaction mixture showed no 
significant improvement over that of a no additive run. The addi- 
tion of zinc oxide and ilmenite showed slight improvement. Robena 
pyrite and Co-Mo-Al showed significant improvement in coal con- 
version and production of benzene solubles and gases. Iron oxide 
(Fe2Os) gave the highest conversion of coal and production of ben- 
zene solubles among all the minerals tested so far. 


23022 (DOE/ET/14855—3) Exploratory study of coal 
conversion chemistry. Quarterly report, September 20, 1979- 
December 19, 1979. (SRI International, Menlo Park, CA 
(USA)). 5 Mar 1980. Contract AC22-79ET 14855. 5p. NTIS, 
PC A02/MF AOl. 

The objective of this task is to determine the mechanism of 
cleavage of key bond types in coal under nominal donor solvent 
coal conversion conditions. This is to be done by using selected 
model compounds as well as coals themselves under conditions 
comparable to those used in current donor solvent liquefaction 
processes. The specific model compounds have been chosen be- 
cause i) they represent linkages and heteratom functionalities that 
are important in coals and ii) because their reported conversion 
rates are substantially greater than can be accounted for by the tra- 
ditionally invoked free radical mechanism. Initially, we are focusing 
on a particular class of model compounds: hydroxylated diphenyl- 
methanes. This class of compounds is important for two reasons: 
first, because the linkage and ring substituents are common in bitu- 
minous coals, and second, because it has been reported by Collins 
et al. that substitution of an -OH group on diphenylmethane makes 
the rate of conversion of hydroxy-diphenylmethanes to toluene and 
phenol (in Tetralin at 400°C) roughly as fast as that of bibenzyl. 
The phenyl-CH2 bond strength of hydroxyl diphenylmethane is at 
least 15 kcal/mole greater than the central bond in bibenzyl. Thus, 
if hydroxydiphenylmethane underwent conversion in tetralin by ho- 
molytic bond scission, its conversion at 400°C would be slower by 
almost five orders of magnitude. In this report we discuss a possible 
mechanism that could account for this rapid conversion. Simple ho- 
molytic cleavage of the indicated bond in an intermediate would be 
fast, since it is at least 20 kcal/mole weaker than the central bond 
in bibenzyl. 


23023 (DOE/ET/14876—T3) Catalysts for upgrading 
coal-derived liquids. Quarterly report, January 1-March 31, 
1981. Crynes, B.L. (Oklahoma State Univ., Stillwater 
(USA). School of Chemical Engineering). 15 Apr 1981. 
Contract AC22-79ET 14876. 37p. NTIS, PC A03/MF AOl1. 

Run ZBF was conducted to determine the amount of sulfur 
and nitrogen removal from SRC-I/process solvent mixture in the 
absence of a hydrotreating catalyst. Negligible nitrogen and sulfur 
removal resulted from this experiment. The hydrogen content of 
the coal liquid increased slightly over that of the feedstock. In simi- 
lar studies using other coal liquids some sulfur removal (10 to 40%) 
was noted under non-catalyzed conditions. Several commercial 
NiMo supported catalysts were analyzed for silica contents using 
atomic absorption. These results revealed that catalysts with large 
micropore size structures also contain high silica content (up to 
22.5 weight percent). Several short duration runs (12 to 110 hours) 
were conducted in the CLTU to gather data on catalyst coking 
mechanisms. Using the SRC material mixed with a process solvent 
or creosote oil (30 weight percent SRC), solid materials were ob- 
served to form and precipitate in the latter portions of the reactor 
bed. The reactor system was modified to prevent the accumulation 
of these incompatible solids which would result in premature termi- 
nation of the experimental runs. In the catalyst regeneration study 
(HDN-30, NiMo), a spent catalyst was regenerated and then used 
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to hydrotreat a coal liquid consisting of 10% Synthoil II liquid 
mixed with raw anthracene oil. This regenerated catalyst gave 
equal and somewhat superior performance with respect to heteroa- 
tom removal compared to that of the fresh catalyst. A second re- 
generation of this same catalyst loading has been conducted and the 
regenerated catalyst is being prepared for a third cycle. The spent 
catalyst lost approximately 33% of its total surface area, yet regen- 
eration recovered 97% of the fresh catalyst area. 


23024 (DOE/ET/14881—T1) Mechanisms and kinetics 
of coal hydrogenation. Baldwin, R.M.; Furlong, M.W. (Colo- 
rado School of Mines, Golden (USA). Dept. of Chemical 
and Petroleum Refining Engineering). May 1981. Contract 
AC22-79ET 14881. 64p. NTIS, PC A04/MF AO1. 

Colorado School of Mines is engaged in an experimental 
program to develop comprehensive models for the effects of coal 
composition upon the kinetics and mechanisms of coal hydrogena- 
tion, for the effects of mineral matter additives (disposable cata- 
lysts) upon kinetics and mechanisms of coal hydrogenation, and for 
the kinetics and mechanisms of the hydrogenation of coal derived 
products such as preasphaltenes, and asphaltenes. Experimental 
work was completed on a suite of bituminous coals, thus complet- 
ing the initial phase of the coal reactivity study. Eleven of the 14 
coals of the suite were successfully run in duplicate. Conversion to 
THF solubles was correlated well by pseudo-second order kinetics. 
The resulting kinetic rate constants correlated with H/C ratio, 
mean-max vitrinite reflectance, and a specially-defined fraction of 
reactive macerals. The data did not correlate well with O/C ratios 
of the parent coals. Computer-derived statistical fits of various ki- 
netic models were limited in their effectiveness at fitting the experi- 
mental data. Experimental work on the first phase of the disposal 
catalyst studies was completed. Statistical significance testing of the 
experimental data showed: fractional conversion and yield of light 
hydrocarbon products increased with time; and mineral properties 
of the additives were more significant in increasing overall conver- 
sion than the additive surface areas. The relative effects of the addi- 
tives are given. 


23025 (DOE/MC—143) Prototype lockhopper valve test- 
ing and development project test plan. Gardner, J.F.; Holtz, 
T.R. (TRW Energy Engineering Div., Morgantown, WV 
(USA)). Apr 1981. Contract AM21-80MC14522. 50p. NTIS, 
PC A03/MF AO1. 

This document has been prepared to summarize the overall 
plan for testing and evaluating prototype lockhopper valves being 
developed by Fairchild Industries, Inc., Stratos Division, and Con- 
solidated Controls Corporation under contract to DOE/METC. 
The testing effort described herein will be used to establish the ca- 
pability of these valves to meet the design criteria contained in 
Lockhopper Valve and System Design Criteria and Guidelines for 
Coal Conversion and Utilization Applications, DOE/METC/54- 
138. The design criteria were based on the requirements of the 
Lockhopper Valve RFP 1813, analysis of those coal conversion 
processes that are most promising for demonstration and pioneer 
commercial plants, and a desire for valve life comparable with 
other plant equipment. The test plan was prepared with inputs 
from, and in cooperation with, Morgantown Energy Technology 
Center personnel and is a major revision of Prototype Lockhopper 
Valve Test Plan, METC/R1-79/5/R2. 


23026 (DOE/MC—147) Masoneilan Camflex II valve, 
METC SOA Test Valve No. A-15 and Test Valve No. A-15R. 
State-of-the-Art: Lockhopper Valve-Testing and Development 
Project. Summary test report. (TRW Energy Systems 
Group, Morgantown, WV (USA)). Apr 1981. Contract 
AM21-80MC14522. 36p. NTIS, PC A03/MF AOl. Order 
Number DE81021702. 

The 8-inch ANSI Class 600 Masoneilan Camflex II Valve 
(METC SOA Test Valve No. A-15) accumulated 306 cycles in the 
Valve Static Test Unit (VSTU) and 901 cycles in the Valve Dy- 
namic Test Unit (VDTU). METC SOA Test Valve No. A-15R ac- 
cumulated 848 cycles in the VSTU and 5070 cycles in the VDTU. 
The test valve satisfactorily completed the ambient, 300°F, and 
600°F static tests. The valve leakage rates exceeded the maximum 
allowable leakage rates during dynamic testing using limestone as 
the test medium. Excessive leakage occurred due to improper clear- 
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ances between the valve parts and degradation of the valve sealant. 
The sealing surfaces showed minimal degradation as a result of ex- 
posure to solids. This - plus the design's similarity to other valves 
that have performed well in lockhopper testing - suggests that with 
appropriate modifications the Camflex II could have potential for 
use in solids-feeding lockhopper service. 


23027 (DOE/MC/08004—T9) Determination of valuable 
metals in liquefaction-process residues. Final report. Ruch, 
R.R.; Russell, S.J.; Malhotra, R.; Steele, J.D.; Bhagwat, 
S.B.; Dreher, G.B.; Cahill, R.A.; Frost, J.K.; Harvey, R.D.; 
Ashby, J.F. (Illinois State Geological Survey, Urbana 
(USA)). 16 Nov 1979. Contract AC21-76MC08004. 195p. 
(FE—8004-42). NTIS, PC A09/MF AOl. Order Number 
DE8 1023770. 

Feed coals, corresponding solid residues, and 18 sample sets 
representing the SRC, H-Coal, Synthoil, Lignite, Clean Coke, and 
COED liquefaction processes were investigated chemically, minera- 
logicaly, and petrographically. The data were evaluated from an 
economic viewpoint. Most of the 71 elements determined chemical- 
ly, with the exception of Hg, As, B, S, Ti, Mg, and N, are general- 
ly retained in the residues. X-ray diffraction and electron micros- 
copy analyses indicated that most mineral species remain un- 
changed during the liquefaction process. Mineralogical changes ob- 
served included the conversion of pyrite to pyrrhotite, the probable 
formation of metakolinite from kaolinite, and the collapse of some 
expandable clay minerals to a 10 A basal spacing. Microscopy of 
selected samples indicated that small amounts of solid organic parti- 
cles, mostly vitroplast, are left in the residues. The chemical and 
mineralogical data, in conjunction with certain economic criteria, 
were utilized in a hypothetical economic evaluation of the minerals 
present in the residues as possible secondary sources for some 
metals. On the basis of 50 million tons of coal conversion, the value 
of 17 economically and strategically important metals was calculat- 
ed, of which Al, V, and Ge were the most important. 


23028 (DOE/PETC/TR—81/2) Hydroliquefaction of 
coal with supported catalysts: 1980 status review. Polinski, 
L.M.; Stiegel, G.J.; Tischer, R.E. (Department of Energy, 
Pittsburgh, PA (USA). Pittsburgh Energy Technology 
Center). Jun 1981. 124p. NTIS, PC A06/MF AO1. 

The objectives of the program have been to determine cata- 
lyst deactivation kinetic models and catalyst deactivation modes for 
supported Co-Mo and Ni-Mo catalysts used primarily in coal lique- 
faction via the H~-COAL process. Emphasis has been on developing 
methods to increase catalyst usage by determining how to decrease 
catalyst replacement rates in the process and how to decrease cata- 
lyst poisoning. An important conclusion reached via model analysis 
and verified by experiment is that larger diameter (1/16 in.) cata- 
lysts resist poisoning deactivation much more than smaller (1/32 
in.) catalysts over extended periods (60 to 110 hours) of time. If this 
trend can be verified, it gives a powerful tool for reducing catalyst 
replacement rate in the H-COAL ebullated bed system by factors 
of 2 or more. A second conclusion is that poisoning of catalysts 
occurs by several possible mechanisms or modes. Indirect or direct 
evidence of all these modes can be presented, though the relative 
importance of each mechanism has not been established. The modes 
include (a) poisoning by coking - with gradual increase in C/H 
ratio (more refractory coke) with time, (b) poisoning by metalliza- 
tion (selective/non-selective adsorption of inorganics such as Ti and 
Fe on the catalyst), (c) sintering - increase in larger pores/decrease 
in surface area, and (d) parallel poisoning by irreversible nitrogen 
compound adsorption. 


23029 (DOE/PR/06010—TS5) Materials research for the 
clean utilization of coal. Quarterly progress report, January- 
March 1981, (National Bureau of Standards, Washington, 
DC (USA). Center for Materials Science). 1981. Contract 
AI01-76PR06010. 24p. NTIS, PC A02/MF AOl1. 

Data Center personnel have received training in the use of 
the new Data Base Management System (DBMS). The Failure In- 
formation Data Base has been transferred to the new DBMS and is 
now operative on it. The normal activities of the Data Center have 
proceeded, especially with regard to production of the book of data 
for materials for coal gasification. This report describes the twelve 
station creep facility and presents data obtained on fused-cast-alumi- 
na and hot-pressed silicon carbide. 
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23030 (EPRI-AP—1878) Combustion and emission char- 
acteristics of coal-derived liquid fuels. Muzio, L.J.; Arand, 
J.K. (KVB, Inc., Irvine, CA (USA)). Jun 1981. 142p. NTIS, 
PC A07/MF AOl1. 

A number of coal liquefaction processes have reached a state 
of development where limited quantities of the fuels are becoming 
available for testing. An experimental study was conducted to de- 
termine their combustion and emission characteristics. In particular, 
the tests sought to determine (1) the effect of compositional 
changes on the combustion and emission characteristics and (2) the 
relative combustion characteristics of the fuels produced from the 
various processes. The experimental facility was an 80-HP boiler 
modified to simulate large utility boilers. The following combustion 
parameters were investigated: excess air level, combustion air pre- 
heat, single stage and two stage combustion, fuel viscosity, and 
atomization. The performance of the coal liquids was compared to 
No. 2 and No. 6 oils. The coal liquids tested - SRC-II, H-Coal, and 
EDS distillates - can be handled and atomized similarly to No. 2 
petroleum oils. The exception is the combustion of the heavy (550 
to 850°F) boiling-range component of the SRC-II product which 
had a higher viscosity, which necessitated either preheating for 
proper atomization or a change in atomizer. NO emissions from the 
SRC-II fuels were higher than from the No. 2 and No. 6 fuel oils 
due to the higher fuel nitrogen content. However, NO emissions 
could be reduced by lowering the excess air or implementing two- 
stage combustion. Particulate emissions were generally comparable 
to the particulate loading from No. 6 oil, with the exception of the 
heavy boiling-range SRC-II component which had a higher ash 
content. NO emissions from the H-Coal fuel and the Exxon Donor 
Solvent fuel were lower than from the SRC-II fuels, consistent 
with their lower fuel nitrogen contents. 


23031 (IS-M—322) Alloy evaluation for fossil fuel proc- 
ess plants: liquefaction. Scott, T.E. (Ames Lab., IA (USA)). 
1980. Contract W-7405-ENG-82. 8p. (CONF-801079—3). 
NTIS, PC A02/MF AO1. Order Number DE81023615. 

From 5. annual conference on materials for coal conversion 
and utilization; Gaithersburg, MD, USA (6 Oct 1980). 

Since petroleum refinery pressure vessels are constructed of 
2-1/4 Cr-1Mo steel (A387--74A-Gr.22-Cl.2) with a stainless steel 
weld overlay liner, it is anticipated that coal liquefaction dissolver 
vessels will be fabricated similarly. In the event the stainless steel 
liner is breached, the ferritic 2-1/4 Cr-1Mo steel shell will be ex- 
posed to the coal liquefaction environment. Consequently, the ob- 
jective of this investigation is to evaluate the mechanical property 
integrity of liquefaction process plant dissolver vessel materials, es- 
pecially 2-1/4 Cr-1Mo steel. During the past year, several aspects 
of the 2-1/4 Cr-1Mo steel evaluation have been in progress: these 
include electron-microprobe analysis of scales formed in the slurry- 
hydrogen environment, scaling rate measurements, low cycle fa- 
tigue of compact tension fracture mechanics specimens (CTS) at 
ambient temperature, crack growth of bolt-loaded CTS in slurry- 
hydrogen, calculation of phase stability diagrams relevant to coal 
liquefaction conditions, and hydrogen attack evaluations. Results to 
date are reported. 


23032 (IS-M—327) Development of alkali and trace 
heavy-metal monitors for coal-conversion-process streams. 
Haas, W.J. Jr.; Eckels, D.E.; Kniseley, R.N.; Fassel, V.A. 
(Ames Lab., IA (USA)). 1981. Contract W-7405-ENG-82. 
23p. (CONF-810249—2). NTIS, PC A02/MF AOl1. Order 
Number DE8 1023757. 

From DOE hot gas cleanup contractor's meeting; Morgan- 
town, WV, USA (3 Feb 1981). 

The Morgantown Energy Technology Center (METC) is in- 
volved in the development of processes and equipment for the pro- 
duction of low-Btu gas from coal and for the fluidized bed combus- 
tion of coal. The ultimate objective is the large scale production of 
electricity using high temperature gas turbines. Such turbines, how- 
ever, are susceptible to drastically accelerated corrosion and self- 
destruction when relatively low concentrations of sodium and po- 
tassium are present in the driving gas streams. Knowledge and con- 
trol of the concentrations of those elements, at part per billion 
levels, are critical to the success of both the gas cleanup procedures 
that are being investigated and the overall energy conversion proc- 
esses. This report describes instrumentation and procedures devel- 
oped for application to the problems outlined above and results that 
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have been obtained. The Ames instruments, which feature an auto- 
mated, dual channel flame atomic emission spectrometer, perform 
the sodium and potassium determinations simultaneously repetitive- 
ly, and automatically every two to three minutes by atomizing and 
exciting a fraction of the subject gas sample stream in either an ox- 
yhydrogen flame or a nitrous oxide-acetylene flame. The analytical 
results are printed and can be transmitted simultaneously to a proc- 
ess control center. Work on the development of instruments for se- 
quential and simultaneous on-line determination of many other ele- 
ments that may impact the economics, process chemistry, and/or 
environmental acceptability of proposed coal conversion/gas 
cleanup processes will also be outlined. The latter instruments are 
based on inductively coupled plasma excitation of the sample 
streams. 


23033 (LBL—12463) Upgrading of coal-hydrocarboniza- 
tion liquids. Davis, H.G.; Potter, J.; Batta, L. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1981. Contract W-7405- 
ENG-48. 20p. (CONF-810252—1). NTIS, PC A02/MF 
AOl. 

From Conference on coal pyrolysis; Palo Alto, CA, USA 


(25 Feb 1981). 
In the mid-sixties, Union Carbide seriously considered build- 


ing a 5000 ton/day plant to hydrocarbonize Wyoming subbitumin- 
ous coal. The objective was the production of phenol and cresylic 
acids, with fuel byproducts. The work on upgrading the crude 
products is discussed briefly in the light of the earlier interest in 
chemical products and the current interest in synfuels. The original 
attraction of the process as applied to low rank coal was the sub- 
stantial yield of phenols. Today it might be the volatile nature of 
the liquid product. This offers the possibility of converting a high 
preportion of the crude product to gasoline. 


23034 (LBL—12785) Internal oxidation and sulfidation of 
iron-based binary alloys. Risse, P.J. (Lawrence Berkeley 
Lab., CA (USA)). May 1981. Contract W-7405-ENG-48. 
79p. NTIS, PC AOS5/MF AOl1. Order Number DE81023066. 

Thesis. 

This project looks at internal oxidation and sulfidation, as 
one aspect of the coal gasification corrosion problem. By using dif- 
ferent gas mixtures of H2S/H2O/He2/Ar the activities of the oxi- 
dants (oxygen and sulfur) are controlled to the point that iron, in 
the iron based binary alloys (Fe-1% Al, 5% Al, 1% Cr, 5% Cr), 
appears as a noble metal. The oxidants then diffuse into the noble 
iron matrix and interact, via precipitation, with the less noble ele- 
ments, which allows depth of penetration analysis and morphology 
characterization to be performed. In the latter analysis, continuous 
subscales were formed both at the relatively high P/sub S2/ and at 
a low P/sub O2/, leaving a narrow range of potentials where the 
theories of Wagner are applied. The depth of penetration analysis 
yielded permeabilities (solubility-diffusivity) and effective diffusivity 
coefficients for the oxidants. 28 figures, 6 tables. 


23035 (MLM—2838(OP)) Instrumentation for real-time 
data analysis and control of synthetic-fuel technologies. Zie- 
linski, R.E.; Agarwal, A.K.; Seabaugh, P.W. (Mound Facili- 
ty, Miamisburg, OH (USA)). 1981. Contract AC04- 
76DP00053. 15p. (CONF-810607—5). NTIS, PC A02/MF 
A01. Order Number DE8 1023282. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

nstrumentation and a sample handling system designed for 
real-time analysis and control of Underground Coal Gasification 
Field Test in a 900 foot deep, seven foot thick coal seam worked 
well in capturing all the data to accurately analyze the process and 
adequately identify necessary process changes. This instrumentation 
can be modified for application to other coal conversion processes. 
It can also be modified to ensure automatic control for process op- 
timization. 11 figures, 2 tables. 


23036 (ORNL/TM—7313) Pyrolysis and physical prop- 
erties of coal blocks. Westmoreland, P.R.; Forrester, R.C.; 
Gibson, J.B. (Oak Ridge National Lab., TN (USA)). Jun 
1981. Contract W-7405-ENG-26. 186p. NTIS, PC A09/MF 
A011. Order Number DE81024269. 

Interactions between the various physical properties of coal 
and its pyrolysis were characterized by studying the heating of 150- 
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mm-diameter cylindrical blocks of Wilcox lignite, Wyodak subbitu- 
minous coal, Hanna bituminous coal, and Pittsburgh bituminous 
coal. (Some samples of coal overburden were also tested.) In the 
various coals, block pyrolysis caused gasification and cracking reac- 
tions and changes in char reactivity and in swelling, none of which 
is observed in powder pyrolysis. These changes were interpreted as 
having resulted from internal temperature gradients and flow pat- 
terns. To aid in an evaluation of this interpretation, physical and 
transport properties of coals were reviewed, measured, and corre- 
lated; new data on thermal diffusivity and conductivity of lignite of 
particular interest. This research was conducted in support of un- 
derground coal gasification (UCG) technology. Implications of the 
results for UCG are described, but the mechanisms and property 
data also have broader applications within the field of coal conver- 
sion. 


23037 (SAND--80-2664C) Role of site characteristics in 
the control of underground coal gasification. Bader, B.E.; 
Glass, R.E. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. 8p. (CONF- 
810607—7). NTIS, PC A02/MF AOl. Order Number 
DE8 1023305. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

Underground Coal Gasification (UCG) offers many potential 
economic and environmental advantages. Offsetting these advan- 
tages is the substantial lack of ability to control the UCG process. 
For example, only three elements of external process control have 
been utilized. These are: (1) injected gas composition, (2) injected 
gas flow rate, and (3) product gas pressure. Variation of these inde- 
pendent variables in UCG tests has resulted in mixed indications of 
their effectiveness. This study indicates other possible elements of 
control based on the results of recent field tests and modeling ef- 
forts. These elements are associated with the selection of the specif- 
ic site where the process is conducted and with the design of the 
test itself. The results of previous UCG field tests have indicated 
that the conditions that exist in the coal seam and overburden 
before the start of the combustion process may dominate all other 
factors. These conditions are the geotechnical characteristics, such 
as faulting and groundwater hydrology, as well as the details of the 
test layout, well completions, and linking method. Evidence exists 
to support the thesis that these preignition conditions can be domi- 
nant factors in process control of in-situ operations. The data from 
recent UCG tests have been analyzed with respect to the effect of 
the site geotechnical characteristics and the test design. The results 
of this analysis indicate that geologic faulting, coal seam permeabil- 
ity distributions, well completions, and coal strength are important 
elements of control in the process behavior. Attempts to influence 
Hanna IVB by varying external process parameters could not over- 
come these effects. Similar results have been observed in other 
UCG tests. 


23038 (SAND—81-0769) Catalytic effects in coal gasifi- 
cation. Quarterly report, October-December 1980. Padrick, 
T.D.; Dees, D.D. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1981. Contract AC04-76DP00789. 18p. NTIS, 
PC A02/MF AO1. 

This quarterly report summarizes the activities of Sandia Na- 
tional Laboratories’ program on mineral matter effects in coal gasi- 
fication. The objective of this program is to develop a fundamental 
understanding of the mechanism of the catalytic effects of mineral 
matter on coal gasification, and to use this knowledge as the impe- 
tus for future process improvements. We have identified reduced 
iron as the catalytic form of pyrite in the hydrogasification of a 
Pittsburgh Seam coal. We have observed catalytic activity of re- 
duced iron that depends on precursor species in the following order 
FexO; > FesO; > FeS: > Fe. We have also found that, for a 
given iron compound, the catalytic activity is strongly dependent 
on particle size, with increasing activity for smaller average particle 
size. Using 5% by weight FezOs (~ 5 ), we measured a factor of 
15 increase in the hydrogasification rate for a Pittsburgh Seam coal 
at 1000°C and one atmosphere He. Determination of the product 
gas composition indicates that the increase in gasification rate re- 
sults primarily in methane production with reduced iron catalyst. 
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23039 Ethane, phenols, cresols, and BTX from coal, lig- 
nite, or peat using HYFLEX technology. Beeson, J.L.; 
Duncan, D.A. Chicago, IL; Institute of Gas Technology 
(1981). 16p. (CONF-810417—5). 

From 90. AICHE national meeting; Houston, TX, USA (5 
Apr 1981). 

Because of the increasingly uncertain availability of supplies 
of petroleum-based feedstocks, the need to develop alternative 
sources of petrochemical feedstocks has become generally recog- 
nized. Coal, lignite, and peat could be used to generate feedstocks 
at prices that are competitive in current markets. In addition to 
being applied in domestic production, processes yielding petro- 
chemical feedstocks from non-petroleum raw materials would be of 
interest to developing nations, which now must import petroleum 
for transportation fuels and petrochemicals. At IGT, a process to 
produce pipeline gas, ethane, blending gasoline constituents, and 
aromatic chemicals such as phenols, cresols, and naphthalene from 
coal, lignite, or biomass is being developed. Depending upon the 
raw material and processing conditions chosen, chemicals such as 
acetic acid, propionic acid, methanol, and acetone can be obtained 
as well. In this process, the HYFLEX process, carbonaceous raw 
materials are cocurrently heated with hydrogen or another gas in 
an entrained-flow reactor to pyrolysis temperatures, which pro- 
duces a slate of products that can be varied by choosing different 
operating pressures and cracking severities. 


23040 Modeling pulverized coal conversion in entrained 
flows. Sprouse, K.M. (Rockwell Int, Canogo Park, Calif). 
AIChE (American Institute of Chemical Engineers) Journal ; 
26: No. 6, 964-975(Nov 1980). 

A detailed description of pulverized coal conversion in one- 
dimensional entrained flows has been formulated and correlated to 
hydrogasification data from the Rockwell International Flash Hy- 
dropyrolysis (FHP) reactor using bituminous coals. This analysis 
contains physical and chemical descriptions which have not been 
included in previous mathematical models. These descriptions pro- 
vide further important insights into the nature of entrained flow 
coal gasification. 27 refs. 


23041 Metallic corrosion in simulated low-Btu coal-gasi- 
fication atmospheres. Tiearney, T.C. Jr.; Natesan, K. (Exxon 
Res and Eng, Linden, NJ). Journal of Materials for Energy 
Systems ; 1: No. 4, 13-29(Mar 1980). 

Information on operating parameters (vessel pressures, gas 
compositions, and maximum temperatures) for eleven low-Btu gasi- 
fiers was analyzed to characterize the gaseous environments in 
terms of oxygen, sulfur, and carbon potentials. High-chromium 
alloys such as Type 310 stainless steel and Incoloy 800, will devel- 
op a sulfide mode of attack in nearly all low-Btu atmospheres, re- 
gardless of the sulfur content of the coal feedstock. There exists a 
threshold in oxygen partial pressure above which a continuous pro- 
tective oxide scale is developed. 14 refs. 


23042 (DOE/ET/13382—T2) Studies of molten-salt-cata- 
lysed coal gasification. Final technical report. Saltsburg, H. 
(Rochester Univ., NY (USA). Dept. of Chemical Engineer- 
ing). [nd]. Contract FG21-78ET13382. 13p. NTIS, PC A02/ 
MF AOl1. 

A measurement of the properties of the gasification catalyst 
itself, which has been made for the first time, provides several in- 
sights into the mechanism which were not previously obtainable 
other than as speculation. The measurement of the oxygen activity 
in the melt systems demonstrates that for the CO based gasifica- 
tion: a) The mechanisms which involve the metal or metal cation in 
a significant way are inappropriate. b) The effectiveness of solid 
HOH and LieO must be in their ready conversion to carbonates. 
and c) Therefore, the increased activity of LizxCOs relative to 
K2CO; is a result of the m.p. being lower permitting more effective 
dispersion of the catalyst over the carbon surface rather than an in- 
trinsic difference due to differences between Li* and K*. It is inter- 
esting to note that in other catalytic systems in which alkali metal 
cations have an effect on the catalytic activity of another material 
(e.g., LieS20; vs K2S20; on V2O; for oxidation of benzene to 
maleic anhydride*) the Li salt is typically a poison. 
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23043 (DOE/MC/08018—T1) One-dimensional, three- 
phase multicomponent numerical simulation of underground 
coal gasification. Faroug Ali, S.M.; Pasha, M.L. (Pennsylva- 
nia State Univ., University Park (USA)). [nd]. Contract 
AS21-76MCO08018. 40p. NTIS, PC A03/MF AOl. Order 
Number DE81023758. 

In this report we present the modeling of the process of un- 
derground coal gasification in case of a permeable, porous coal bed. 
In our earlier reports, we have modeled the gasification process by 
stream method. In all of the previous reports we assumed that the 
coal bed consists of 100% carbon. In this simulator, it is assumed 
that the coal may consist of ash and tar and may produce gases 
(CO, CO, H2O, He and CH,) as a result of pyrolysis. The numeri- 
cal simulator was written in FORTRAN IV. The mathematical for- 
mulation consists of thirteen equations containing thirteen unknown 
variables. The equations were divided into three different groups. 
The equations in each group were solved simultaneously. This pro- 
gram is the result of several other programs written in the early 
stages of this investigation. All the programs written earlier were 
rejected because of the development of instability at the last node 
of the coal bed. This was very dominating in the energy balance 
equation. To avoid this two solution approaches for the energy 
equation were used, one by back substitution, the other by direct 
solving of the energy equation, once the pressure of the system is 
determined. 


0106 Properties 


REFER ALSO TO CITATION(S) 23032, 23036, 23069, 23072, 23073, 23962 


23044 (BMI—2085) Thermophysical properties of coal 
liquids. Sixth quarterly technical status report, January 1- 
March 31, 1981. Droege, J.W.; Stickford, G.H.; Venkates- 
war, R.; Chauhan, S.P. (Battelle Columbus Labs., OH 
(USA)). 21 Apr 1981. Contract AC22-79ET14941. 54p. 
NTIS, PC A04/MF AO1. Order Number DE81022652. 

Viscous properties of coal-solvent slurries were studied at 
the relatively low temperatures of 450 to 550°K (350 to 530°F) at 
solvent-to-coal ratios of 1.6 and 2.0. An initial thickening was fol- 
lowed by a slower thinning. At the upper part of this temperature 
range a subsequent thickening was observed. Results previously ob- 
tained for density and thermal conductivity are presented in sum- 
mary. Differential scanning calorimetry is described and specific- 
heat results are reported. 


23045 (DOE/EIA—0263(78)) Sulfur content in coal ship- 
ments 1978, Watts, G. (Department of Energy, Washington, 
DC (USA). Energy Information Administration). Jun 1981. 
47p. NTIS, PC A03/MF AO1. Order Number DE81024496. 

This is the third in a series of reports that give the following 
information about shipments of bituminous coal and lignite classi- 
fied according to the sulfur content: the method by which the coal 
was mined, the district and State in which the coal was produced, 
and the ways in which the coal was used. The purpose of this 
report is to provide a framework of salient information upon which 
various studies can be developed. The data were compiled from 
Department of Energy Form EIA-7. The survey covered shipments 
from 6230 mines (2700 underground, 3530 surface) that produced 
1000 tons or more during 1978. Data are given for seven levels of 
sulfur content, from less than 1.2 percent (by weight) to more than 
3.9 percent. The sulfur content and consumer use of coal shipments 
were identified for 569.1 million tons, 85.6 percent of the 665.1 mil- 
lion tons shipped during the year. The uses identified are as fol- 
lows: electric utilities, 425.8 million tons (64.0 percent of the total 
shipments); coke plants, 54.6 million tons (8.2 percent); other indus- 
trial uses and retail dealers, 48.5 million tons (7.3 percent); all other 
uses, 19.9 million tons (3.0 percent); and exports, 20.3 million tons 
(3.1 percent). The remaining 96.0 million tons of unidentified ship- 
ments (14.4 percent) were prorated within the States and consumer 
sectors. Also included in this report are tables showing shipments 
of bituminous coal and lignite by consumer use and average sulfur 
content for 1973 to 1978. 
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23046 (DOE/PC/30223—T1) Petrographic characteriza- 
tion of Kentucky coals. Progress report (six month). Hower, 
J.C. (Kentucky Univ., Lexington (USA)). [nd]. Contract 
FG22-80PC30223. 5p. NTIS, PC A02/MF AOl. Order 
Number DE81022412. 

Three projects involve study of the form and association of 
pyrite in coal, study of the fluorescing macerals in western Ken- 
tucky coals, and study of the properties of the semi-inert macerals. 
The study of the size, form, and microlithotype association of 
pyrite in western Kentucky coals has shown the greatest progress. 
The approach to the classification has been to identify the size cate- 
gories (rather than absolute size), the form (such as framboidal, eu- 
hedral, cleat, massive, dendritic), and the organic (microlithotype) 
association for each of 1000 pyrite grains encountered in the scan of 
two particulate pellets of a coal (magnification of 625 x). The pres- 
ent study has focused on the Springfield (No. 9) and Herrin (No. 
11) coals from the western Kentucky Coal Field. Preliminary re- 
sults indicate that there is a significant change in the nature of the 
pyrite from the Webster Syncline mine in the No. 9 coal to the 
Henderson Basin mine in the No. 9 coal. Changes in the petro- 
graphy of the coal are also seen and both may be related to 
changes in the depositional environment of the coal. 


0108 Waste Management 


23047 (DOE/RG—0058) Northeast Regional environ- 
mental impact study: waste disposal technical report. Saguin- 
sin, J.L.S. (Argonne National Lab., IL (USA)). Apr 1981. 
Contract W-31-109-ENG-38. 243p. NTIS, PC A1ll/MF 
A011. Order Number DE81024280. 

The primary purpose of the Northeast Regional analysis is to 
assess and document the potential for cumulative and interactive 
environmental impacts associated with the conversion of multiple 
generating stations in the Northeast. This document constitutes the 
Task Report on waste disposal. Its objective is to provide a sound 
data base to facilitate the assessment of cumulative and interactive 
impacts resulting from generation and disposal of solid waste from 
coal combustion. The report provides information on the estimated 
quantities and composition of wastes resulting from coal conver- 
sion, including ash and SO, scrubber sludge. Regulations governing 
the use of ash and scrubber sludge for several of the uses described 
above are identified. Also described in this report are currently 
available waste disposal schemes, including ponding (lined or un- 
lined), landfilling onsite or offsite, ocean dumping, and mine/quarry 
disposal (backfill). Information was collected on the location, ca- 
pacity, and projected life of present and potential disposal sites in 
the region. The provisions of the Resource Conservation and Re- 
covery Act of 1976 (RCRA) apply to ash and scrubber sludge, and 
the ultimate disposal of these solid wastes will be facilitated or con- 
strained, depending on whether they are classified as hazardous or 
nonhazardous. Accordingly, an analysis and evaluation of waste 
disposal problems was conducted assuming that the wastes can fall 
under any of the above classifications. The Task Report includes a 
discussion of environmental regulations within the Northeast 
Region as they pertain to coal conversion and as they affect the 
choice of conversion alternatives. From the aggregate information 
obtained and analyzed, a regional waste management strategy for 
solid waste disposal was developed to facilitate meeting existing en- 
vironmental regulations while facilitating the conversion of coal-ca- 
pable plants and maximizing oil and gas savings. (DMC) 


23048 (IS—4771) Advanced research and _ technology: 
direct utilization - recovery of minerals from coal fly ash. 
Technical progress report, 1 January 1981-31 March 1981. 
Burnet, G.; Dunker, J.W.; Murtha, M.J. (Ames Lab., IA 
(USA)). May 1981. Contract W-7405-ENG-82. 38p. NTIS, 
PC A03/MF AO1. Order Number DE81023613. 

The purpose of this research is to develop methods to proc- 
ess fly ash for 1) the separation and use of an iron-rich fraction, 2) 
the recovery of metals (primarily Al and Ti), and 3) use of the 
process residues. Research on the HiChlor process for the high- 
temperature chlorination of a fly ash-reductant mixture included in- 
vestigation of prechlorinations at reduced temperatures to selective- 
ly remove iron and titanium, the measurement of gas diffusion rates 
in §-alumina pellets, and the consideration of fused salt processes as 
an alternative to gas-solids reaction. A current cost estimate for the 
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HiChlor process indicates discounted cash flow rates of return for 
the process of from 6.5 to 43.4 percent. Experiments on the high 
temperature sintering of limestone-fly ash mixtures include data col- 
lected for alumina extractions from sinters prepared using waste 
materials. High alumina recoveries were obtained from sinters pre- 
pared with cement kiln dust, as the lime source, and small amounts 
of coal refuse. X-ray diffraction measurements were used to identify 
the soluble and insoluble compounds in several types of sinters. The 
investigations of the chemical beneficiation of magnetic fly ash to 
remove alumina and silica indicate that a combination process of a 
caustic leach and an acid wash will be required for economic proc- 
essing. The gangue can be extracted by a high temperature caustic 
process, but the processing conditions and the low solution solubili- 
ties due to common ion effects indicate that the equipment and 
energy requirements will be costly. The use of a combination of 
caustic leach and acid wash of the magnetic ash residue is effective 
because the gangue material is dissolved in a caustic solution, then 
precipitates and is redissolved in a weak acid solution. High-iron 
content beneficiated magnetic fly ash residues are produced. 


23049 (LA—8773-SR) Leaching experiments on coal 
preparation wastes: comparisons of the EPA extraction proce- 
dure with other methods. Heaton, R.C.; Wanek, P.L.; Thode, 
E.F.; Cokal, E.J.; Wagner, P. (Los Alamos National Lab., 
NM (USA)). Apr 1981. Contract W-7405-ENG-36. 25p. 
NTIS, PC A02/MF AOl1. 

Mineral wastes from seven coal preparation plants, located 
in the Illinois Basin, the Appalachian Region, and the West have 
been leached in accordance with the EPA extraction procedure 
published in the Federal Register dated May 19, 1980. This is one 
of the tests required for the classification of solid wastes under 
RCRA. When examined according to the procedures set forth in 
the Federal Register, all of the coal waste leachates had trace ele- 
ment concentrations below the the maximum set by EPA. Results 
of the EPA leaching procedure compare favorably with those of 
our own leaching experiments for those elements which were ana- 
lyzed (Ag, As, Ba, Cd, Cr, Hg, Pb, Se). However, we note that 
coal wastes release substantial quantities of other trace elements not 
included in the protocols at the present time (Fe, Al, Ni, Mn, Zn, 
Cu). In addition, the requirement that the test leachage be main- 
tained at pH = 5 has the effect of establishing an abnormal envi- 
ronment for those wastes that are neutral or alkaline. 


23050 Dispersoid separation method and apparatus. 
Winsche, W.E. (to Dept. of Energy). US Patent 4,231,771. 4 
Nov 1980. Filed date 28 Apr 1978. vp. 

PAT-APPL-901,047. 

Improved separation of heavier material from a dispersoid of 
gas and heavier material entrained therein is taught by the method 
of this invention which advantageously uses apparatus embodied in 
an inertial separator having rotary partition means comprising wall 
members dividing a housing into a plurality of axially-extending 
through passages arranged in parallel. Simultaneously with the heli- 
cal transit of a moving stream of the dispersoid through the parallel 
arrangement of axially-extending through passages at a constant an- 
gular velocity, the heavier material is driven radially to the collect- 
ing surfaces of the rotational wall members where it is collected 
while the wall members are rotating at the same angular velocity as 
the moving stream. The plurality of wall members not only pro- 
vides an increased area of collecting surfaces but the positioning of 
each of the wall members according to the teaching of this inven- 
tion also results in a shortened time-of-flight to the collecting sur- 
faces. 


23051 (PB—81-106841) Projection of 1985 market poten- 
tial for FGD (flue gas desulfurization) byproduct sulfur and 
sulfuric acid in the US. Final report Jan 79-Apr 80. O’Brien, 
W.E.; Anders, W.L.; Veitch, J.D. (Tennessee Valley Au- 
thority, Chattanooga (USA). Div. of Energy Demonstra- 
tions and Technology). Jul 1980. 67p. NTIS, PC A04/MF 
AOl. 

The report projects the 1985 market potential for flue gas 
desulfurization (FGD) byproduct sulfur and sulfuric acid in the 
U.S. The projection is 165,000 tons of sulfur from 11 power plants 
and 554,000 tons of acid from 6 power plants, with a combined 
benefit to the affected industries of $20 million. FGD technology 
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improvements and cost increases, particularly for fuel oil, enhanced 
the FGD sulfur market potential and decreased the FGD sulfuric 
acid potential, relative to previous projections. The 1979 revised 
New Source Performance Standards (NSPS), and the requirement 
(in many cases) for FGD waste treatment, improved the potential 
for both products. The revised NSPS, which preclude low-sulfur 
coal as an option, greatly increase the FGD market potential for 
plants coming on line after the mid-1980s. Fuel-oil cost escalation is 
important in reducing FGD sulfuric acid market potential, as are 
process modifications for chloride control. Limestone scrubbing 
with waste sludge ponding remains the economically predominant 
option. The limestone scrubbing advantage is decreased, however, 
when extensive waste treatment and landfill are required. 
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REFER ALSO TO CITATION(S) 23061, 23065, 23066, 23067, 23426, 24121, 
24124, 24127, 24187, 24188, 24189, 24190, 24191, 24192, 24193, 24194, 24196, 
24197, 24198, 24209, 24226, 24229, 24230, 24231, 24232, 24326 


23052 (ANL/LRP—11) Staunton 1 reclamation demon- 
stration project. Soil microbial structure and function: final 
report. Miller, R.M.; May, S.W. (Argonne National Lab., IL 
(USA)). Feb 1981. Contract W-31-109-ENG-38. 30p. NTIS, 
PC A03/MF AOl1. 

At the Staunton 1 reclamation demonstration project in 
southwestern Illinois, comparisons were made of microbial decom- 
position rates, respiration, and microbial numbers in several coal 
refuse reclamation treatments. After 1.5 years, none of the reclama- 
tion treatment plots equalled the old-field control plot in decompo- 
sition rates or microbial resiration. Microbial numbers in the recla- 
mation plots, however, approached those of the old field, although 
species diversity in the old field was much higher than that in the 
reclamation plots. 


23053 (CONF-801039—11) Workplace air sampling at 
coal-conversion facilities. Flotard, R.D.; Stetter, J.R.; Sta- 
moudis, V.C. (Argonne National Lab., IL (USA)). 1980. 
Contract W-31-109-ENG-38. 23p. NTIS, PC A02/MF AOI. 
Order Number DE81023718. 

From 20. annual Hanford Life Sciences symposium; Rich- 
land, WA, USA (19 Oct 1980). 

Methodology has been developed for the collection of trace- 
level organic material in the air around coal-conversion facilities. 
The method enables large air samples to be collected and is suitable 
for the determination of the high molecular weight organic species. 
While this procedure was developed to sample for the PNAs and 
many other volatile organic species responsible for mutagenic and 
carcinogenic biological activity, it can be used for a broad range of 
organic materials. The methodology includes collection of samples 
with a modified air sampler, as well as GC and GC/MS/DS analy- 
sis. The capabilities of the sampler are discussed, and the constitu- 
ents of the air surrounding an urban coal-conversion facility are 
characterized. Emphasis is placed upon the suitability for obtaining 
assessments of potential hazards in the workplace air of emerging 
coal-conversion, energy-technology facilities. 


23054 (DOE/PR/50171—T1) Comparison of alternative 
approaches for estimation of particulate concentrations result- 
ing from coal strip mining activities in northeastern Wyo- 
ming. (Environmental Research and Technology, Inc., Con- 
cord, MA (USA)). Oct 1979. Contract AC01-76PR50171. 
119p. NTIS, PC A06/MF AOl1. 

This study was undertaken for the Department of Energy 
(DOE) to compare several alternative approaches to the estimation 
of particulate concentrations resulting from strip mining. The four 
alternative approaches for quantifying particulate emissions are: the 
exclusion of fugitive dust emissions; the consideration of only the 
respirable particulates emitted by mining activities; the considera- 
tion of only the inhalable particulates emitted by mining activities; 
the inclusion of all sources of particulates within the mining cycle 
by which soil and coal are removed, stored, or transported. For as- 
sessment purposes, these four alternatives were applied to the ex- 
pected level of mining activity (existing and proposed) in the An- 
derson-Wyodak coal field in 1985. Regional air quality modeling 
analyses were performed using the most recently developed emis- 
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sion factors and a simple particle deposition scheme. Based on the 
results of the modeling analyses, relative costs, production con- 
straints, and uncertainties associated with each emission alternative 
were determined. In general, the conclusions of this study are as 
follows: potential air quality impacts which may result from the op- 
erations of a surface coal mine are, to a large degree, dependent on 
the analytical approaches selected; there are substantial uncertain- 
ties associated with the methods and techniques used to analyze fu- 
gitive dust sources; and even using the most up-to-date techniques, 
two of the alternative approaches predicted concentrations which 
may exceed federal and state ambient air quality standards, which 
in turn may constrain future coal production in this region or 
others with high density mining operations. 


23055 (MLM—2837(OP)) Air quality and the environ- 
mental effects from an underground coal-gasification test. 
Seabaugh, P.W.; Zielinski, R.E.; Agarwal, A.K.; Martin, 
J.W.; Liberatore, A.J. (Mound Facility, Miamisburg, OH 
(USA); Department of Energy, Morgantown, WV (USA). 
Morgantown Energy Technology Center). 1981. Contract 
AC04-76DP00053. 9p. (CONF-810607—4). NTIS, PC A02/ 
MF AO1. Order Number DE81023281. 

From Symposium on instrumentation and control for fossil 
energy processes; San Francisco, CA, USA (8 Jun 1981). 

In-situ coal gasification is a new technology currently under 
development by the United States Department of Energy (DOE). 
The Pricetown I field test is part of this continuing effort and was 
performed by DOE’s Morgantown Energy Technology Center 
with Mound Facility providing the major instrumental and field 
crew support. The use of eastern bituminous coal resources with 
high sulfur content could be limited because of environmental regu- 
lations. Consequently an examination of the impact of sulfur con- 
taining and other possible gaseous components from the in-situ gasi- 
fication on air quality is desirable from both a environmental and 
economical viewpoint. Using fast response analytical systems and 
real-time data acquisition a high density data base was acquired for 
17 gaseous components of the product gas stream, including SO:, 
H2S, COS, and HCN. The data show that almost all gaseous sulfur 
from the bituminous coal was emitted as H2S. The SO. and COS 
values rarely exceeded the background of the instruments although 
the COS values did rise to about 100 ppM during the gasification 
phase. Except for one short period when values rose to 60 ppM, 
the HCN similarly stayed at the instrument background level of 
about | ppM. Because proven technology to clean H2S from gas 
streams is available, the Pricetown test indicates that in-situ gasifi- 
cation of high sulfur bituminous coal on a commercial scale should 
not contribute to deterioration in air quality. 


23056 (MTR—80W348) Health and environmental effects 
of synthetic fuel technologies: research priorities. Report to 
the Federal Interagency Committee on the health and envi- 
ronmental effects of energy technologies. Brown, R.D. (Mitre 
Corp., McLean, VA (USA). METREK Div.). Apr 1981. 
Contract ACO1-79EV 10018. 229p. NTIS, PC Al1/MF AOl1. 
Order Number DE81024927. 

This report is an assessment of the health and environmental 
effects research priorities related to coal gasification and liquefac- 
tion and oil shale development. It reflects the subjective judgments 
of well chosen research scientists in relevant disciplines. These sci- 
entists reviewed the results of workshops conducted in 1978 on 
coal gasification and liquefaction and oil shale, background infor- 
mation on related federal research, and comments by relevant fed- 
eral agencies. The scientists prepared a listing of current research 
needs according to major areas of concern. These were categorized 
as to generic, region-specific, or process specific research. For the 
latter category, various scales of development were addressed for 
two exemplary processes: SRC (solvent refined coal) II and above 
ground oil shale retorting. Subjective judgments were used to 
prioritize the research tasks and assess the adequacy of current re- 
search. 


23057 (PB—81-103079) Acid mine pollution: effects on 
survival, reproduction and aging of stream bottom microinver- 
tebrates. Completion report. Hummon, W.D. (Ohio State 
Univ., Columbus (USA). Water Resources Center). Jun 
1980. 77p. NTIS, PC AOS/MF AOl1. 


ERA VOL. 6, NO. 16 / 3054 


Warbug manometry was used to assess the effect of acid 
mine water on respiratory processes in three species of aquatic 
insect larvae. Field collections and laboratory toxicity tests indicat- 
ed short longevity under strong acid mine conditions. Mixed results 
were found with respect to weight-dependent respiratory rates. Se- 
quential respiration determinations, under control-control or con- 
trol-treatment fluids, indicated that acid mine water did not consist- 
ently alter rates. Animals maintained in mine water until death 
showed gradual decreases in respiratory rates over time, rather than 
stepwise drops that would accompany ionic interference. For these 
species the toxic mode of action of acid mine water does not appear 
to operate through mechanisms that are detectable by respirometry. 


23058 Coal pile leachate quality. Davis, E.C.; Boegly, 
W.J. Jr. (Oak Ridge Natl Lab, Tenn). Journal of the Envi- 
ronmental Engineering Division, ASCE (American Society of 
Civil Engineers) ; 107: No. 2, 399-417(Apr 1981). 

Coal type, coal size and coal storage technique are three im- 
portant factors which determine coal storage pile leachate quality. 
A factorial experimental design including all possible combinations 
of these three factors (each at two levels) was carried out under 
controlled laboratory conditions for a storage period of 119 days, 
including nine simulated rainfall] events. Coal type was significant as 
it determines the amount of available pollutants which may be 
leached from the coal during each rainfall event. Coal particle size 
and storage technique were found to be of little importance during 
the first rainfall, but became increasingly important in influencing 
leachate quality as time and number of rainfall events increased. 
Some form of treatment is necessary if coal storage pile leachate is 
to meet the pH standards which currently exist for NPDES dis- 
charges from steam-electric power plants. 13 refs. 
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23059 (BNL—29493) Coal availability: issues in assessing 
US coal reserves and resources. Newcombe, R.J. (Brookha- 
ven National Lab., Upton, NY (USA)). May 1981. Contract 
AC02-76CH00016. 15p. (CONF-810542—2). NTIS, PC 
A02/MF AOl1. 
From Joint meeting of the Institute of Management Sciences 
and rations Research Society; Toronto, Canada (6 May 1981). 
ere are a number of important uncertainties about the eco- 
nomic significance of US coal resources. These uncertainties can be 
categorized as affecting: the physical size and location of coal re- 
sources and reserves; the regional and local variation in coal qual- 
ity; and the legal and economic availability of coal resources. A 
more precise understanding of coal availability is important. Rich- 
ard Schmidt has suggested that consumer undertainty about reserve 
magnitude and availability may be exploited by producers in setting 
contract prices, and it has been suggested that errors in assessing 
the geological and legal recoverability of coal resources may affect 
coal prices more significantly than variability in estimates of pro- 
duction and distribution costs. Further, misconceptions about coal 
availability are more likely to cause underestimates then overesti- 
mates of future prices. The objectives of this paper are: to discuss 
some methods used in modeling the nation’s coal reserves; and to 
identify some of the problems involved. The issue of coal availabil- 
ity is addressed in an effort to suggest the need for a systematic ap- 
proach to the problem. 


23060 (DOE/FC/10066—T1(Vol.1)) Low-rank-coal study 
national needs for resource development. Volume 2. Executive 
summary. (Energy Resources Co., Inc., Walnut Creek, CA 
(USA)). Nov 1980. Contract AC18-79FC10066. 66p. NTIS, 
PC A04/MF AOl1. 

Low-rank coals - lignite and subbituminous - are those 
which have been subjected to the least amount of metamorphic 
change during the coal-forming process. As such, they retain great- 
er fractions of moisture and volatile matter from the original peat 
material, and contain less fixed carbon, than the high-rank coals - 
bituminous and anthracite. The primary measure used to classify 
the lower ranks of coal is heating value. Other important character- 
istics which distinguish the low-rank coals from high-rank coals are 
discussed in this report. Low-rank coals represent a major, and 
largely untapped, energy resource for this country. Very extensive 
deposits of lignite and subbituminous coal exist in the western 
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states, the Gulf coast, and Alaska. Major deposits of low-rank coal 
are also found in many other countries, most notably the USSR, 
Australia, Canada, and the central and eastern European nations. 
Worldwide coal statistics indicate that low-rank coals account for 
roughly one-third of the total resource and current production ton- 
nages. This report recommends a comprehensive national research, 
development, and demonstration (RD and D) program to enhance 
the development of low-rank coals. The major conclusion of this 
study is that the unique properties of these coals affect the technol- 
ogies for their extraction, preparation, direct use, and conversion 
and justify a separate focus on low-rank coals in the national RD 
and D efforts. 
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REFER ALSO TO CITATION(S) 23079, 23080, 23147, 24187, 24189, 24192, 
24193, 24194, 24197, 24198 


23061 (DOE/ET/10029—T1) Demonstration of subsi- 
dence monitoring system. Final report. Conroy, P.J.; Gyar- 
maty, J.H.; Pearson, M.L. (Dames and Moore, Park Ridge, 
IL (USA)). Jun 1981. Contract AC01-78ET10029. 435p. 
NTIS, PC A19/MF AO1. Order Number DE81023961. 

This study was conducted to provide additional data on coal 
mine subsidence to serve as a basis for the development of subsi- 
dence control technology. This study involved installation, moni- 
toring, and evaluation of three subsidence monitoring instrument 
systems: (1) structure performance; (2) performance of supported 
systems; and (3) performance of caving systems. Objectives of the 
instrument program were: (1) to select, test, assemble, install, moni- 
tor, and maintain all instrumentation required for implementing the 
three subsidence monitoring systems; and (2) to evaluate the per- 
formance of each instrument individually and as part of the appro- 
priate monitoring system or systems. Twelve instruments were se- 
lected and implemented. The data acquired with each instrument 
was discussed and evaluated for applicability in terms of quality 
and effectiveness in characterizing subsidence. Recommendations 
include the use of an automatic level and a rod extensometer for 
measuring structure performance, and the automatic level, steel 
tape extensometer, FPBX, FPBI, USBM borehole deformation 
gauge, and vibrating wire stressmeters for measuring the perform- 
ance of caving systems. Instruments recommended for measuring 
the performance of supported systems were identical to that of the 
caving system. Alternatives are also discussed. 


23062 (DOE/ET/12221—T2(Vol.1)) Electrical, mechani- 
cal, and hydraulic system improvement study for continuous- 
miner operations. Volume 1. Technical information and con- 
clusions. Final technical report as of March 30, 1980. Patter- 
son, W.N.; Orona, F.; Travis, L.; Murray, R. (Woodward 
Associates, Inc., San Diego, CA (USA)). Apr 1980. Con- 
tract ACO1-77ET12221. 175p. NTIS, PC A0O8/MF AOI. 
Order Number DE81024980. 

Coal production using continuous mining machines has 
rarely reached the level of production for which the machines are 
designed. The lost opportunity for higher coal production is direct- 
ly related to machine downtime. The specific goals of this program 
were to identify those mechanical, electrical and hydraulic compo- 
nents and systems directly responsible for the majority of continu- 
ous mining machine failures and operational delays; to determine 
what is being done by machine manufacturers, by companies spe- 
cializing in the rebuilding of continuous miners, and by operating 
coal mines to rectify these problems; and to identify technology 
presently utilized in other industries that could be applied in the 
design of continuous mining machines to reduce this downtime. 
The major mechanical problem areas identified listed in order of 
decreasing severity are: cutter head clearance chains, conveyor sys- 
tems, crawler undercarriage, seals, cutter components, and lack of 
standardization. The major electrical problem areas similarly listed 
are: trailing cables, contactors, motors, modularization, accessibility, 
controls and interlocks, and diagnostics. The major hydraulic prob- 
lem areas are: hoses and fittings, oil contamination, seals, and cylin- 
ders. A cross-referenced index to the pertinent literature describing 
what has been done and alternate technology is included. This 
report for the continuous miner is one of a set of three reports on 
continuous miner operations. 
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23063 (DOE/ET/12221—T2(Vol.2)) Electrical, mechani- 
cal, and hydraulic system improvement study for continuous- 
miner operations. Volume II. Computer sort results and user's 
manual, Final technical report as of March 30, 1980. Patter- 
son, W.N.; Orona, F.; Travis, L.; Murray, R. (Woodward 
Associates, Inc., San Diego, CA (USA)). Apr 1980. Con- 
tract ACO1-77ET12221. 22ip. NTIS, PC A10/MF AOI1. 
Order Number DE81024979. 


23064 (DOE/ET/12488—T1) Research and development 
of a multipurpose test chassis. Final report. Alexander, P.T. 
(FMC Corp., Santa Clara, CA (USA). Engineered Systems 
Div.). Feb 1980. Contract AC0O1-77ET12488. 39p. (FE— 
8900-2). NTIS, PC A03/MF AO1. 

The objective of this contract was to design, fabricate, and 
laboratory test a multipurpose test chassis to provide transport, 
power, ancillary systems, and instrumentation for the testing of pro- 
totype roof drilling and bolting equipment. During the contract, 
modification authorized the fabrication of two additional test chas- 
sis. The basic chassis is a modified Lee-Norse drive storage unit. 
This chassis was selected because of its tracked propulsion system 
which provides low ground pressure and high maneuverability. 
Transport of the system being tested is provided by attachment to 
the hydraulically cievatable front mounting plate on the chassis. 
Power for testing is provided by five independent hydraulic cir- 
cuits. Electrical (110 and 220 volts AC) and pneumatic (3 scfm at 
125 psi) power are also available for control system use. The test 
chassis design also includes a vacuum dust collection system. An in- 
strument panel allows for monitoring of hydraulic supply pressures 
and hydraulic return pressure, flow, and temperature. Dust collec- 
tion, compressed air, and electrical system parameter instrumenta- 
tion is also provided. Fabrication of the units proceeded generally 
on schedule with the exception of significant delays caused by late 
delivery of the electric drive motors, problems with the tram con- 
trol system, and delays in MSHA approval. The three test chassis 
have been delivered. 


23065 (PB—81-103178) Selective placement of coal strip- 
mine overburden in Montana. II. Initial field demonstration. 
Open file report (interim) Jan 76-Jun 77. Dollhopf, D.J.; 
Hall, W.D.; Cull, C.A.; Hodder, R.L. (Montana State Univ., 
Bozeman (USA). Agricultural Experiment Station). Jun 
1977. Contract H0262032. 108p. NTIS, PC A06/MF AOI1. 

A week-long selective overburden handling dragline oper- 
ation was conducted at a strip mine near Colstrip, Mont. The ob- 
jective of the demonstration was to hydrologically isolate a saline 
overburden zone during placement in the spoil piles. The saline 
zone had concentrations considered inimical toe successful reclama- 
tion and was potentially dangerous to future water quality in the 
spoils aquifer. The zone was identified after review of chemical 
data for overburden samples collected from the intense 60-m-grid 
drilling pattern. The saline zone in the overburden was (1) handled 
in a normal manner; (2) segregated and buried; and (3) segregated, 
buried, and covered with a relatively impermeable 1.0-m thick clay 
cap. The method used to formulate this demonstration, the demon- 
stration itself, and the monitoring and evaluation techniques are de- 
scribed in this report. 


23066 (PB—81-103186) Selective placement of coal strip- 
mine overburden in Montana. I. Data base. Open file report 
(interim) Jan 76-Jun 77. Dollhopf, D.J.; Hall, W.D.; 
Schafer, W.M.; DePuit, E.J.; Hodder, R.L. (Montana State 
Univ., Bozeman (USA). Agricultural Experiment Station). 
Jun 1977. Contract H0262032. 116p. NTIS, PC A06/MF 
AOl. 

The specific objectives of this 3-year study is to investigate 
the means of reestablishing nonpolluted hydrologic systems in areas 
where surface mining directly impacts shallow ground water re- 
sources. The research area chosen for the study is located near Col- 
strip, Mont. at a new mine site where chemical analysis of core 
samples from the overburden suggested that excessive concentra- 
tions of several elements would be encountered during the mining 
process. The report discusses local vegetation; soils; and regional 
geology, and hydrology. 
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23067 (PB—81-103194) Selective placement of coal strip 
mine overburden in Montana. IV. Hydrogeologic studies. 
Open file report (interim) Jul 78-Jun 79. Dollhopf, D.J.; 
Goering, J.D.; Levine, C.J.; Bauman, B.J.; Hodder, R.L. 
(Montana State Univ., Bozeman (USA). Agricultural Ex- 

riment Station). Jul 1979. Contract H0262032. 58p. NTIS, 
PC A04/MF AOl1. 

The objective of this investigation is to establish nonpolluted 
hydrological systems in areas where surface mining directly impacts 
shallow ground water resources. Chemically undesirable overbur- 
den material was selectively backfilled with the intent that it would 
be below the future root zone, be above the reestablished aquifer, 
and would not be leached as a result of deep percolation. After 2 
years the buried material remains above the spoil aquifer and below 
the maximum rooting depth. Unsaturated water flow from the land 
surface to the buried material occurred during wet climatological 
periods. However, no significant leaching of buried material was 
observed. 


23068 (PB—81-104291) Scrubbers for dust control: a 
comparison of six medium-energy use types. Report of investi- 
gations/1980. Divers, E.F.; Janosik, J.T. (Bureau of Mines, 
Pittsburgh, PA (USA). Pittsburgh Research Center). 1980. 
35p. NTIS, PC A03/MF AO1. 

This Bureau of Mines report describes the results of a pro- 
gram to develop small, rugged scrubbers with high dust collection 
efficiency for use in underground coal mines. The Bureau's Pitts- 
burgh (PA.) Research Center has developed and assisted in the de- 
velopment of several types of improved scrubbers that are especial- 
ly suitable for various underground mining applications. The dust 
collection efficiency of six scrubbers--a venturi, two flooded-fi- 
brous-bed, a venturi-impaction plate, a wetted-fan, and a rotating 
flooded-bed--were compared. 
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REFER ALSO TO CITATION(S) 23049, 24188, 24196 


23069 (DOE/ET/13041—T1) Development and evalua- 
tion of highly-loaded coal slurries. Phase I summary report, 
October 15, 1977-December 31, 1978. Scheffee, R.S. (Atlan- 
tic Research Corp., Alexandria, VA (USA)). May 1979. 
Contract AC22-77ET 13041. 202p. NTIS, PC A10/MF AOl1. 

Slurry fuels comprised of either bituminous, subbituminous, 
or lignite coal, and either aqeuous media or emulsions of No. 6 oil 
in water as the carrier were developed and evaluated at solids load- 
ings up to 70% by weight. Emphasis was placed on aqueous slur- 
ries of bituminous coal. These slurries were developed for use in 
place of No. 6 oil in oil-fired burners. High solids loadings were 
attained by use of bimodal particle size distributions, which are 
blends of coarse-grind coal (~ 50 to 85% -50 mesh) and fine-grind 
coal (generally 90% -200 mesh). The effect of the blends on slurry 
viscosity was determined to find the blends that minimize viscosity. 
The effect of mill conditions on particle size distribution was deter- 
mined for each coal, using a hammermill pulverizer. A large 
number of water-soluble resins were evaluated for effect on slurry 
stability and viscosity. The best of these was found to be hydroxy- 
propylated corn starch. Slurries based on the use of 3% solutions of 
the starch in water were prepared with up to 70% by weight bitu- 
minous coal and up to 65% subbituminous coal. The slurries are 
pourable pseudo-plastic fluids having room-temperature viscosities 
in the range of 550 to 1100 cp at a shear rate of 3000 sec ', depend- 
ing on the type of coal, solids loading, and particle size distribution. 
None of the slurries exhibited hard pack settling, even after room- 
temperature storage up to 74 days. Oil-in-water emulsions made 
with polyethylene glycol (23) lauryl ether as an emulsifier were 
found to be stable with respect to phase separation when stored at 
160°F. Slurries made with these emulsions do not exhibit hard pack 
settling after one week storage at 160°F. 


23070 (DOE/ET/13041—T2) Development and evalua- 
tion of highly-loaded coal slurries. McHale, E.T. (Atlantic 
Research Corp., Alexandria, VA (USA)). May 1980. Con- 
tract AC22-77ET 13041. 55p. NTIS, PC A04/MF AOl1. 

For the past two and one-half years Atlantic Research has 
been conducting a research program which involved development 
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and combustion of slurries of coal in oil and in water. In Phase II 
good candidate slurries chosen from Phase I were burned in an ex- 
perimental furnace and their combustion performance evaluated. 
Two slurry fuels were chosen for the combustion study. One con- 
sisted of a 50/40/10 (weight) coal/oil/water mixture, and the other 
was a 65/35 coal/water slurry stabilized with modified corn starch. 
The emphasis was placed on the coal/water slurry. Firings were 
conducted in a one MMBTUH experimental furnace constructed 
and instrumented for the purpose. A specially designed swirl 
burner/atomizer was developed for use with the coal/water slurry. 
Both slurries were burned successfully. Numerous firings were per- 
formed of up to one-half duration each. In the case of the coal/ 
water slurry a small amount of gas assist was usually used, although 
this was eliminated in several shorter duration tests. Thermochemi- 
cal calculations for coal/water slurries are presented. The presence 
of water in the slurry represents a relatively small energy penalty. 
A slurry made from a good coal will have a calorific value in the 
range of 10,000 Btu/lb. The heat required to vaporize the water of 
a 70/30 mixture is only about 300 Btu/Ib slurry, or about 3 percent. 
Analysis of the results led to the conclusion that significant im- 
provement in the burning maybe achievable, possibly to the point 
where combustion rates would be comparable to those of heavy oil. 
Because of the availability of coal, its cost advantage relative to oil, 
and especially because of the ease of handling of a liquid fuel, coal/ 
water slurry appears to have considerable potential as a future fuel. 


23071 (DOE/PC/30139—T1) Heavy-liquid beneficiation 
of fine coal. Second quarterly report supplement, January 1- 
March 31, 1981. Keller, D.V. Jr.; Simmons, F.J. (Otisca In- 
dustries, Ltd., Syracuse, NY (USA)). 1981. Contract AC22- 
80PC30139. 9p. NTIS, PC A02/MF AOI. 

In our second quarterly report we experienced some unusual 
phenomena that were counter to the rheological trends of solid 
slurries experienced in the past. Upon further analysis it appeared 
that a slip phenomenon was occurring between the rotor being used 
in the measurement system and the coal-liquid slurries. In order to 
correct for the slip experienced, a profiled sensor was employed 
identical to the smooth sensor previously used with respect to 
length and diameter, but with vertical grooves approximately 1 mm 
wide by 1 mm deep evenly spaced around the rotor and running 
the full length of the rotor. Identical grooves were inside the walls 
of the cylinder. These grooves presented a surface that was more 
sensitive to the effects of the particles with respect to the overall 
slurry viscosity. The second phenomenon observed was the appar- 
ent migration of the particles away from the rotor as shear rate in- 
creased. This phenomenon can only be corrected by staying at a 
sufficiently low shear rate. The data obtained from a reevaluation 
of the solids volume percent, specific gravity and size distribution 
are presented graphically in figures 1 and 2. It is very evident when 
comparisons are made with the data presented in our second quar- 
terly report that the profiled sensor system is more sensitive to the 
contribution of the solids to the overall slurry viscosity. Tests of 
the profiled sensor using Newtonian viscosity standards produced 
the same results as obtained with the smooth sensor. 


23072 (IS—4765) Fossil energy quarterly report, October 
1, 1980-December 31, 1980. (Ames Lab., IA (USA)). Feb 
1981. Contract W-7405-ENG-82. 63p. NTIS, PC A04/MF 
A01. Order Number DE81023674. 

This report covers objectives and progress for several areas 
of the Ames Laboratory Fossil Energy Program for the period Oc- 
tober 1 through December 31, 1980. 


23073 (IS—4770) Fossil energy quarterly report, January 
1, 1981-March 31, 1981. (Ames Lab., [A (USA)). May 1981. 
Contract W-7405-ENG-82. 50p. NTIS, PC A03/MF AO1. 

This report covers objectives and progress for several areas 
of the Ames Laboratory Fossil Energy Program for the period Jan- 
uary 1 through March 31, 1981. 
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REFER ALSO TO CITATION(S) 23032, 23069, 23422, 23641, 23687, 23824, 
24040, 24041, 24042, 24043, 24044, 24045, 24046, 24047, 24048, 24049, 24050, 
24051, 24052, 24053, 24054, 24055, 24056, 24058 


23074 (DOE/CS/40037—T3) Pulverized coal firing of 
aluminum melting furnaces. Second annual technical progress 
report, July 1979-June 1980. West, C.E.; Stewart, D.L. 
(Aluminum Co. of America, Alcoa Center, PA. Alcoa 
Labs.). Aug 1980. Contract AC0O1-78CS40037. 43p. NTIS, 
PC A03/MF AOl1. 

The ultimate objective of this program is the commercial 
demonstration of an efficient, environmentally acceptable coal 
firing process suitable for implementation on melting furnaces 
throughout the aluminum industry. To achieve this goal, the pro- 
gram has been divided into two phases. Phase I has proceeded 
through design and construction of a 350 pound (coal) per hour 
staged slagging cyclone combustor (SSCC) attached to a 7-ft diam- 
eter aluminum melting ladle furnace. Process development will cul- 
minate with a 1000 pph prototype SSCC firing a 40,000 pound ca- 
pacity open hearth melting furnace at the Alcoa Laboratories. 
Phase II implementation is currently planned for Alcoa’s Lafayette, 
IN, Works, where two of the ingot plant’s five open hearth melting 
furnaces will be converted to utilize coal. In addition to confirma- 
tion of data gathered in Phase I, the effect of extended production 
schedule operation on equipment and efficiencies will be deter- 
mined. This work would begin in 1982 pursuant to technical and 
economic evaluation of the process development at that time. 


23075 (DOE/CS/40037—T4) Pulverized coal firing of 
aluminum melting furnances. Quarterly technical report, Jan- 
uary 1, 1980-March 31, 1980. West, C.E. (Aluminum Co. of 
America, Alcoa Center, PA. Alcoa Labs.). Oct 1980. Con- 
tract ACO1-78CS40037. 30p. NTIS, PC A03/MF AOl1. 

The ultimate objective of this program is the commercial 
demonstration of an efficient, environmentally acceptable coal 
firing process suitable for implementation on melting furnaces 
throughout the aluminum industry. To achieve this goal, the pro- 
gram has been divided into two phases. Phase I has begun with the 
design and construction of a 350 pound (coal) per hour staged slag- 
ging cyclone combustor (SSCC) attached to a 7-ft diameter alumi- 
num melting ladle furnace. Process development will culminate 
with a 1000 pph prototype SSCC firing a 40,000 pound capacity 
open hearth melting furnace at the Alcoa Laboratories. Phase II 
implementation is currently planned for Alcoa’s Lafayette, IN, 
Works, where two of the ingot plant's five open hearth melting fur- 
naces will be converted to utilize coal. In addition to confirmation 
of data gathered in Phase I, the effect of extended production 
schedule operation on equipment and efficiencies will be deter- 
mined. This work would begin in 1982 pursuant to technical and 
economic evaluation of the process development at that time. 


23076 (DOE/ET/11056—T3, pp 18p, Paper 8) Weak 
burning and gas-phase ignition about a carbon particle in an 
oxidizing atmosphere. Matalon, M. (Polytechnic Inst. of 
New York, Farmingdale). 1980. NTIS, PC Al4/MF AOl1. 

In Research and development studies for MHD/coal power 
flow train components. Technical progress report, 1 September 


1979-31 August 1980. 
The departure from frozen flow behavior about a carbon 


particle in an oxidizing atmosphere, is discussed in order to obtain 
the burning rate M over a wide range of the Damkoehler number 
D/sub g/ (representing either the particle size or the ambient pres- 
sure). The frozen limit (D/sub g/ — 0) leads to values of M rang- 
ing up to Mo, the maximum burning rate corresponding to diffusion 
controlled heterogeneous reactions. By contrast, for finite values of 
D/sub g/ it is found that the burning rate is limited by M/sub ig/ 
< Me. The maximum Damkoehler number D/sub g/° given by an 
explicit formula, corresponds to gas phase ignition. 


23077 (DOE/ET/11056—T3, pp 32p, Paper 9) Combus- 
tion of a solid particle. Matalon, M. (Northwestern Univ., 
Evanston, IL). 1980. NTIS, PC A1l4/MF A0Ol1. 

In Research and development studies for MHD/coal power 
flow train components. Technical progress report, 1 September 


1979-31 August 1980. 
The quasi-steady burning of a carbon particle which under- 


goes gasification at its surface by chemical reactions, followed by a 
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homogeneous reaction in the gas phase is considered. The burning 
rate M is found as a function of the gas phase Damkoehler number 
D/sub g/ for the whole range 0 < D/sub g/ < ow. The monoto- 
mic M(D/sub g/) curve, obtained for relatively very hot or very 
cold particles, describes the gradual transition from frozen flow to 
equilibrium. For moderate particle temperatures the transition is 
abrupt and the M(D/sub g/) curve is either S-shaped or Z-shaped. 
In the former the burning is enhanced at ignition while in the latter 
it is slowed down; this depends on the relative importance of the 
two competitive surface reactions. At extinction, the reverse is true: 
burning is slowed down in the case of an S curve and is enhanced 
in the case of a Z curve. 


23078 (DOE/PC/30294—2) Pulverized-fuel combustion: 
modeling and scaleup methodologies. Second quarterly report, 
January 1, 1981-March 31, 1981. Lewis, P.F.; Wolf, T.L.; 
Gelb, A.; Pugh, E. (Physical Sciences, Inc., Woburn, MA 
(USA)). May 1981. Contract AC22-80PC30294. 22p. (PSI- 
TR—262). NTIS, PC A02/MF AOl1. 

Most of the effort was devoted to the model element im- 
provement in four areas: Chemical reactions of OH and O radicals 
with carbon surfaces; effect of particle size distribution on optical 
absorption properties of the coal feed; dynamics of a distribution of 
particle sizes; and development of scaling laws for the location and 
shape of recirculation zone boundaries. The conclusions from these 
efforts are: 1) the chemical reactions of OH and O radicals with 
carbon surfaces are very rapid at combustion temperature. The re- 
actions are first order in total pressure and yield CO as the primary 
product. Optical absorption coefficients of Rosin-Rammler distribu- 
tions of typical pulverized fuel are about three times the value for 
mass mean particle size. The model will include the optical absorp- 
tion coefficient appropriate for the size distribution within the com- 
bustor. The particle size distribution has a significant effect on the 
particle velocity distribution and thus on residence times of the 
larger particles. Calculations of particle dynamics are underway. 
An exhaust search was conducted for literature related to flow pat- 
terns in axisymmetric, confined, combusting flows, both with and 
without swirl. Correlation of various experimental results was at- 
tempted. 
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REFER ALSO TO CITATION(S) 23053, 23056, 23068, 24419 


23079 (PB—81-101750) Minerals health and safety con- 
tract research, development, and demonstration in fiscal year 
1980. Information circular, (Bureau of Mines, Washington, 
DC (USA)). 1980. 55p. NTIS, PC A04/MF AO1. 

This publication summarizes, for potential contractors and 
other interested parties, the research, development, and demonstra- 
tion contract projects programmed by the Bureau of Mines for 
fiscal year 1980 (October 1, 1979-September 30, 1980) under its 
Minerals Health and Safety Research program. The objective of 
these projects is to provide an ordered and sequenced series of ad- 
vances toward the Bureau's overall goal of providing the system 
technology required to create a healthier and safer working envi- 
ronment for the Nation's mining and minerals processing workers. 


23080 (PB—81-101990) Flammability evaluation of noise 
control products for use in underground coal mines. Final 
report Jul 77-Feb 79. Norman, R.S.; Hedeen, R.A.; Kopec, 
J.W.; Waterman, T.E. (IIT Research Inst., Chicago, IL 
(USA)). Jun 1979. Contract JO177039. 95p. NTIS, PC A0S/ 
MF AOl. 

Noise control programs have been initiated on several types 
of mining equipment and vehicles that can be used in underground 
coal mines. The materials that are used in these programs have not 
been tested for flammability properties. The objective of this pro- 
gram was to select approximately 100 acoustic materials for flam- 
mability evaluation. A variety of materials were selected for mea- 
surement according to ASTM E-162 procedures. A radiant heat 
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energy sources was used to measure flammability properties of 15.2 
by 45.7 cm samples. In the absorptive materials category, 45 per- 
cent of the materials tested had a flame spread index of less than 25. 
For barrier, damping, and isolation materials the corresponding 
values were 40, 43, and 9 percent. 
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23081 Geological explanation for the variation in fluid 
properties across the Pembina Cardium field. Kerr, W.E. 
(Amoco Can Pet Co, Calgary, Alberta). Journal of Canadi- 
an Petroleum Technology ; 19: No. 2, 76-84(Apr-Jun 1980). 

This paper examines the anomalous variations in the fluid 
properties across the Pembina Cardium Field in view of an exten- 
sive geological study of that area completed in 1975. Based on ear- 
lier geological concepts, it was impossible to generate a correlation 
between fluid properties and geology that had field-wide applica- 
tion. By relating the fluid properties to the appropriate producing 
zone, it is possible to derive a correlation which accounts for the 
variations in GOR (gas-oil ratio)s and other fluid property-related 
parameters in this field. A summary of the derivation and applica- 
tion of this correlation is discussed here. 4 refs. 
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REFER ALSO TO CITATION(S) 23136, 23954, 23982 


23082 (DOE/BC/10095—4) Mobility control and scaleup 
for chemical flooding. Annual report, August 1979-July 1980. 
Pope, G.A. (Texas Univ., Austin (USA). Dept. of Petro- 
leum Engineering). Jun 1981. Contract AC19-79BC10095. 
217p. NTIS, PC AI0/MF AOl. Order Number 
DE8 1024403. 

This report presents the results of the first year of our re- 
search on Mobility Control and Scaleup. Specifically, we report re- 
sults on these items: (1) simulation development, (2) history match- 
ing core floods, (3) transport experiments, (4) oil recovery experi- 
ments and (5) rheology experiments. Both 1-D and 2-D micellar/ 
polymer simulators have been under development. This research in- 
volves physical property modelling, model formulation, numerical 
techniques, coding, testing, and applications. The 1-D simulator has 
been used to match various core floods. The transport experiments 
include low-tension, steady-state relative permeabilities and multi- 
phase dispersion. The oil recovery experiments are for history 
matching purposes. Extensive physical property data were collect- 
ed to support all of the flow experiments and for use as input to our 
simulators. This integrated program of experiments and simulation, 
including theoretical analysis, is designed to both enhance our un- 
derstanding of the process, and to improve our capability to reli- 
ably scale it up from the laboratory to the field. 


23083 (DOE/BC/10327—6) Development and verifica- 
tion of simplified prediction models for enhanced-oil-recovery 
application. Monthly technical progress report for the period 
May 1981. McElhiney, J.E. (Intercomp, Englewood, CO 
(USA)). 2 Jun 1981. Contract AC19-80BC10327. 4p. NTIS, 
PC A02/MF AOl1. 

The following tasks and sub-tasks have been defined and all 
reporting which follows will be identifiable according to these cate- 
gories until January 1982: (1) Reservoir Data Collection - all proc- 
esses; (2) Steamflood Predictive Performance Model Development 
which includes literature analysis, algorithm development, comput- 
er coding of algorithm, process data base utilizing algorithm; vali- 
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date algorithm; numerical simulation analysis; and final report; (3) 
Carbon Dioxide Predictive Performance Model Development 
which includes literature analysis, algorithm development, comput- 
er coding of algorithm, process data base utilizing algorithm, vali- 
date algorithm, numerical simulation analysis, and final report; and 
(4) Polymer Flooding Predictive Performance Model Development 
which includes literature analysis. The current status of the litera- 
ture analysis, algorithm development, computer coding of algo- 
rithm, and numerical simulation analysis of steamflood predictive 
performance model, and the literature analysis and numerical simu- 
lation analysis of carbon dioxide predictive performance model are 
reported. 


23084 (DOE/BETC—81/1) Progress review No. 25: con- 
tracts for field projects and supporting research on enhanced 
oil recovery and improved drilling technology. Progress 
report, quarter ending December 31, 1980. Linville, B. (ed.). 
(Department of Energy, Bartlesville, OK (USA). Bartles- 
ville Energy Technology Center). May 1981. 160p. NTIS, 
PC A08/MF AOl1. Order Number DE81023778. 

Reports are presented of contracts for field projects and sup- 
porting research on chemical flooding, carbon dioxide injection, 
thermal/heavy oil, as well as for the following areas of research: 
resource assessment technology; extraction technology; environ- 
mental; microbial enhanced oil recovery; improving drilling tech- 
nology; and general supporting research. 


23085 (DOE/BETC/IC—80/3(Vol.3)) Enhanced oi! re- 
covery: miscible flooding; thermal methods; and process im- 
plementation. Annual report, October 1, 1979-September 30, 
1980 . Linville, B. (ed.). (Department of Energy, Bartles- 
ville, OK (USA). Bartlesville Energy Technology Center). 
1980. 370p. NTIS, PC A1l6/MF AOl. 

The individual papers in this volume covering miscible 
flooding, thermal methods, and process implementation were in- 
dexed. 


23086 (DOE/BETC/IC—80/3(Vol.3), pp G1.1-G1.10) 
Oil recovery by CO, flooding: METC in-house research. 
Comberiati, J.R.; Zammerilli, A.M. (Morgantown Energy 
Technology Center, WV). 1980. NTIS, PC A1l6/MF AOI1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980 . 

The Morgantown Energy Technology Center, Branch of 
Development and Support Systems, has been conducting research 
on enhancing oil recovery by the use of CO, in water flooding. 
Temperature, pressure, and hydrocarbon composition of crude oils 
were studied as to their effects on oil displacement by CO: flood- 
ing. It was found that temperature and pressure that are associated 
with COs as a liquid phase gave maximum oil yields in Berea core 
tests. This may be due to increased solubility of the CO, in the oil. 
Also, larger oil yields were obtained from oils with increased aro- 
matic hydrocarbon composition. 


23087 (DOE/BETC/IC—80/3(Vol.3), pp G2.1-G2.11) 
CO, injection mini-test in a low-permeability carbonate reser- 
voir. Watts, R.J.; Wasson, J.A. (Morgantown Energy Tech- 
nology Center, WV). 1980. NTIS, PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980 . 

During the past 4 years, the Morgantown Energy Technol- 
ogy Center of the Department of Energy has conducted a field 
mini-test in the Hilly Upland oil field, Lewis County, West Virgin- 
ia. Intensive reservoir studies were applied in the reservoir charac- 
terization prior to injection. The productive horizon, with an aver- 
age porosity of 14% (a result of dolomitization) and an average 
permeability of 2 to 4 md, is the Basal Greenbrier Limestone For- 
mation of middle Mississippian age, known locally as the Green- 
brier Big Injun. Oil saturation at the project's initiation was ap- 
proximately 65%. The test included six flowing production-obser- 
vation wells and a newly drilled and stimulated injection well. 
During a 10-month period in 1976-77, 1500 tons (1361 t) were in- 
jected at bottom-hole miscible pressure. This slug was followed by 
water injection. Over 4100 bbls (652 m*) of incremental oil have 
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been recovered as a result of fluid injection. The present CO2/oil 
ratio is 6333 scf/ STB (1127 m*/m‘). The total average GOR is 475 
scf/STB with an average CO2 concentration of 10%. Less than 5% 
of the injected CO. has been produced to date. The CO, injection 
process appears to be an efficient oil displacement mechanism in 
this high oil saturation, low-permeability reservoir. Observed reser- 
voir behavior emphasizes the importance of a thorough geologic 
and engineering reservoir study before initiating an expensive en- 
hanced oil recovery operation. 


23088 (DOE/BETC/IC—80/3(Vol.3), pp G3.1-G3.5) 
Oil recover by carbon dioxide injection, Granny's Creek 
Field, West Virginia. Conner, W.D. (Columbia Gas Trans- 
mission Corp., Charleston, WV). 1980. NTIS, PC A16/MF 
AOl. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980 . 

A mini-test was designed and started in an effort to evaluate 
the project. The many problems (mainly lack of confinement) pre- 
vented a satisfactory assessment. The mini-test, with one injection 
well and two production wells, was expected to receive 1000 tons 
of carbon dioxide. It has already received 1500 tons, and plans are 
to continue injection until production changes are noted 


23089 (DOE/BETC/IC—80/3(Vol.3), pp G4.1-G4.15) 
Enhanced oil recovery by CO. miscible displacement in the 
Little Knife Field, Billings County, North Dakota. Nettle, 
R.L.; Lindsay, R.F.; Desch, J.B. (Gulf Oil Exploration and 
Production Co., Oklahoma City, OK). 1980. NTIS, PC 
A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980 . 

Gulf Oil Exploration and Production Company in conjunc- 
tion with the Department of Energy is conducting a field test of 
the CO, miscible displacement process. The project is being con- 
ducted in the Mission Canyon Formation, a carbonate reservoir 
which is currently in the middle stage of primary depletion. Loca- 
tion of the field is in west-central North Dakota at the approximate 
center of the Williston Basin. A WAG-type injection sequence in- 
volving alternate slugs of water and CO, will be employed. The 
test will establish the incremental recovery, over waterflooding, by 
a miscible CO» food in an oil reservoir. 


23090 (DOE/BETC/IC—80/3(Vol.3), pp G5.1-G5.6) 
Oil recovery by carbon dioxide injection, Rock Creek Field, 
Roane County, West Virginia. King, P.E. (Pennzoil Co., 
Vienna, WV). 1980. NTIS, PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermai meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980 . 

After one year of response, the increase in production due to 
waterflooding ended by December 1978. The total production cred- 
ited to the waterflood process was 10,403 BO or 529 BOPAc. This 
short, sharp production response indicated a thin oi] bank and was 
similar to previous waterflood attempts in the Rock Creek area. To 
date, the center wells have produced 3152 BO or 160 BOPAc. re- 
lated to carbon dioxide injection. Substantially higher recoveries 
are anticipated. On February 20, 1979, limited carbon dioxide injec- 
tion began, and less than a month later a high carbon dioxide con- 
tent was found in the produced gas at Shaffer No. 1. Apparently, 
this carbon dioxide production is a result of channeling through the 
Big Lime thief zone. In April 1979, the carbon dioxide injection 
rate was reduced to a total of 90 tons per day in an attempt to in- 
crease the effective injection from 26.7% to the designed 50%. 
Since July 1, 1979, carbon doxide injection was shut down three 
times for various reasons. During these periods, water was injected 
into the PI wells to maintain reservoir pressure. The PI wells are 
currently on water injection. Water injection into the back-up injec- 
tion wells was initiated on October 16, 1976, and water injection 
into the six pattern injection wells commenced on April 22, 1977. 
After several attempts, the problem of communication from the 
back-up injections wells through the Big Lime thief zone has appar- 
ently been resolved. As of July 1, 1980, total water injection into 
the back-up injection wells was 1,688,226 barrels. Throughout the 
year, compensated neutron and induction logs were run five times 
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in L.W. Shaffer OB-1. These logs showed an increasing resistivity 
over a ten foot section of the Big Injun formation. To date, the re- 
lationship of this resistivity increase to carbon dioxide injection has 
not been substantiated. 


23091 (DOE/BETC/IC—80/3(Vol.3), pp G6.1-G6.13) 
Weeks Island S sand reservoir B gravity stable miscible CO. 
displacement, Iberia Parish, Louisiana. Perry, G.E. (Shell 
Oil Co., New Orleans, LA). 1980. NTIS, PC A16/MF AO1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

Shell, in conjunction with the Department of Energy, is con- 
ducting a gravity stable displacement field test of the miscible CO. 
process. The test is being conducted in a 12,800-foot deep Gulf 
Coast reservoir. Injection of the CO. slug at the producing gas-oil 
contact commenced in October 1978. The slug of CO: is being 
moved downward by production of downdip water. Injection of 
the 50,000-ton slug was completed in February of 1980, and pro- 
duction is projected to start in the third quarter of 1980. Conven- 
tional cores and the log-inject-log technique were used to deter- 
mine residual oil saturation in a well drilled as the pilot producer. 
The new well is being used to monitor the downdip displacement. 
Pulsed neutron logging devices have been used to monitor the CO» 
movement in the vicinity of the observation well. The logs have 
been successful in detecting the CO» slug and its subsequent move- 
ment. Production tests of the log-inject-log perforations, located in 
a previously watered-out portion of the sand, 48 feet below the 
point of CO: injection in the offset well, have indicated an oil 
column has passed the observation perforations. Further tests and 
logs indicated COz had reached the observation perforations in No- 
vember 1979. These perforations were then squeezed off and new 
production perforations were placed at the final completion depth 
130 feet below the level of COz injection. 


23092 (DOE/BETC/IC—80/3(Vol.3), pp G7.1-G7.8) 
Target reservoirs for carbon dioxide miscible flooding. Good- 
rich, J.H. (Gruy Federal, Inc., Houston, TX). 1980. NTIS, 
PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 


September 30, 1980 . 
The work reported here is being done under a DOE con- 


tract awarded to Gruy Federal, Inc., as part of a government effort 
to accelerate applications of enhanced oil recovery technology. The 
work is specifically directed toward CO: injection as an enhanced 
oil recovery method with the intention of extending the public 
technological base with a solid engineering foundation. The work 
completed to date indicates that CO» injection is technically capa- 
ble of displacing oil from reservoir rocks over a wide range of geo- 
logical and physical conditions. Hence, the main limitations on 
future wide-spread application of CO: flooding will be less related 
to unsolvable technical problems than to site-specific economic con- 
siderations. 


23093 (DOE/BETC/IC—80/3(Vol.3), pp G8.1-G8.13) 
Investigations of enhanced oil recovery through use of carbon 
dioxide. Whitehead, W.R.; Kimbler, O.K.; Hoshman, R.M.; 
Hervey, J.R. (Louisiana State Univ., Baton Rouge). 1980. 
NTIS, PC A1l6/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 


September 30, 1980 . ; ; ' 
Construction, procurement, and installation of unconsolidat- 


ed sand packs and all peripheral equipment required for conducting 
displacement studies at pressures up to 5000 psi is complete and the 
equipment is in routine use. One of the most significant accomplish- 
ments to date has been the design, construction and testing of sam- 
pling equipment which permits samples to be taken at pressures up 
to 3000 psi during displacements and phase behavior studies. This 
equipment was developed through cooperation with Precision Sam- 
pling Corp., Baton Rouge, Louisiana. A total of 21 displacements 
have been made using synthetic crudes, one of which was formulat- 
ed to serve as an analog of a typical West Texas crude. The data 
obtained to date suggest that miscibility can be generated between 
pure carbon dioxide and this oil at a pressure of 1100 psig. At a 
displacement temperature of 109°F, miscibility is generated through 
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multiple contacts and the preponderance of data suggest, but do not 
yet prove, that the generation mechanism is one of condensation 
rather than vaporization. In displacements in which the injection 
gas was a mixture of carbon dioxide and methane, the minimum 
miscibility pressure appears to increase approximately linearly with 
increasing methane content. Increased methane concentrations over 
those originally present were observed in all displacements where 
the pressure was less than that required for first contact miscibility. 
Thus it was tentatively concluded that the presence of a methane 
bank is not in itself an indication that miscibility was not attained, 
but only an indication that the mechanism was one of generation of 
miscibility through mass transfer (multiple contacts). 


23094 (DOE/BETC/IC—80/3(Vol.3), pp G9.1-G9.8) 
Evaluation of methods for mobility control in CO. floods. 
Heller, J.P.; Taber, J.J. (New Mexico Inst. of Mining and 
Tech., Socorro). 1980. NTIS, PC A1l6/MF AO1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 


September 30, 1980 . 
The ultimate objective of this project is to increase those oil 


reserves which are attainable by CO, floods of known and devel- 
oped fields. This objective will be pursued by perfecting means for 
control of the fingering and poor areal displacement efficiency re- 
sulting from the unfavorable mobility ratio of many such flooding 
operations. The project consists of two major parts - an extensive 
literature survey to examine relevant work already done on this 
problem, and a program of laboratory experiments to measure mo- 
bility in CO, displacements of residual oil from reservoir rock. This 
latter work will evaluate several proposed additives and methods; 
the aim is that it should be both convincing to other engineers and 
researchers, and directly useful in field operations. The Literature 
Survey has been completed and distributed. It first traces the work 
leading to present understanding of the physical phenomena respon- 
sible for frontal instability. The survey then discusses three general 
procedures which have been proposed or utilized in attempts to 
remedy the early breakthrough and low sweep efficiency which 
usually follow from such instability. The relationship among these 
remedial methods is also examined, and a general design procedure 
indicated, by which the most promising of the methods - the use of 
a high pressure dispersion or foam of CO, in water as the injection 
fluid - might be used most efficiently. The experiments being de- 
signed will be performed in porous dolomitic limestone, at high 
pressure and in the lower range of reservoir temperatures. The mo- 
bility of flowing fluids will be calculated from measured values of 
pressure gradients, as well as of rate and displacement profile data 
obtained by auxiliary electronic instrumentation. It is intended that 
the effectiveness of several promising foamants can be compared 
under different conditions of use. 


23095 (DOE/BETC/IC—80/3(Vol.3), pp G10.1- 
G10.10) Displacement of oil by carbon dioxide. Orr, F.M. 
Jr.; Taber, J.J. (New Mexico Inst. of Mining and Tech., So- 
corro). 1980. NTIS, PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980 . 

For two years the New Mexico Petroleum Recovery Re- 
search Center has been conducting laboratory investigations of 
mechanisms by which CO, displaces oil under reservoir conditions. 
Part of this project includes high pressure displacements in slim 
tubes and cores, and measurements of compositions and properties 
of mixtures of CO, and crude oils. Equipment for measurement of 
phase behavior and fluid properties at high pressure has been de- 
signed and constructed, and improved techniques for sampling and 
analyzing high pressure mixtures have been developed. Core flood 
and slim tube displacement equipment constructed under this pro- 
ject has been designed to allow measurement of compositions of 
produced fluids in addition to measurements of overall oil recov- 
ery. A continuous dislacement experiment which efficiently meas- 
ures phase compositions has been developed. Results of phase be- 
havior experiments with CO2, methane (C;), and hexadecane (Ci¢) 
and with a synthetic oil composed of pentane (Cs), decane (Cio), 
hexadecane (Cie), and squalane (C30) indicate the reservoir condi- 
tions at which liquid-liquid phase behavior should be expected. 
Such systems exhibit behavior qualitatively similar to that observed 
for CO2 crude oil systems, but there are some important quantita- 
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tive differences in the ways components partition which suggest 
that conclusions about mechanisms of CO, foods should be drawn 
with caution from synthetic oil studies. Results of displacement 
tests clearly indicate the efficiency of extraction by CO2 of hydro- 
carbons in the Cs and Cso range. Calculations indicate that slim 
tube displacements are more efficient than core floods because a 
transition zone long enough to stabilize the displacement develops 
rapidly in the slim tube but not in the core. Compositions of transi- 
tion zone fluids are reported. Roles of viscous fingering and phase 
behavior in determining displacement efficiency are discussed. 


23096 (DOE/BETC/IC—80/3(Vol.3), pp G11.1-G11.6) 
Enhanced oil recovery by CO, foam flooding. Patton, J.T. 
(New Mexico State Univ., Las Cruces). 1980. NTIS, PC 
A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

An extensive review of the literature revealed that the use of 
foam to lower the mobility of gases used to displace oil has been 
considered since 1956. Although early work was related mainly to 
light hydrocarbons, it is natural to extend the concept to the CO, 
flooding process. Samples of foaming agents, compatible with oil 
reservoir environments, were obtained from major manufacturers. 
Ninety-three samples were tested both alone and in admixture in a 
static screening test to identify the suitable candidates. The most 
promising class of additives appears to be ionic surfactants and, 
more specifically, those produced by ethoxylation of a linear alco- 
hol followed by sulfation. Surfactants having this molecular struc- 
ture were supplied by three manufacturers and all displayed consist- 
ently superior performance. One of the best, Plurafoam NO-2N was 
tested in a linear sandpack and found to reduce the mobility of gas 
relative to water an average of 300-fold. Viscosity measurements of 
the foam at varying shear rates were made to help explain the dra- 
matic change in gas mobility in the linear flow model. The foam is 
non-Newtonian but many-fold more viscous than the liquid from 
which it is generated at all reasonable shear rates. Viscosities ex- 
ceeding 1000 centipose are routinely obtained. Addition of water- 
soluble polymers to the foaming liquid greatly enhances the stabil- 
ity of the foam. Five different polymer structures were tested all of 
which had a common cellulosic type backbone. Of this group hy- 
droxypropyl cellulose and xanthan gum appear to be the most 
promising candidates. The superiority of these polymers lies primar- 
ily in their stability at reservoir conditions in the acid environment 
created when carbon dioxide dissolves in water. 


23097 (DOE/BETC/IC—80/3(Vol.3), pp G12.1- 
G12.11) Investigation of possible mechanisms by which 
carbon dioxide might damage oil reservoirs. Patton, J.T.; 
Phelan, P.F. (New Mexico State Univ., Las Cruces). 1980. 
NTIS, PC A16/MF AO1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

The Department of Chemical Engineering is conducting a 
DOE-sponsored investigation to learn whether oil reservoirs might 
be damaged during carbon dioxide floods. In cooperation with a 
group of experts from the oil industry, several plausible mechanisms 
were proposed; two of these were chosen for subsequent experi- 
mental investigation. During the first contract year (September 
1979 to September 1980), an extensive literature search was per- 
formed. No documented cases of CO. damage to reservoirs were 
found, but numerous references relating to the proposed mecha- 
nisms were collected. An experimental plan was prepared, appara- 
tus was assembled, and experimental procedures were developed. 
Preliminary experiments suggest that, in carbonate reservoirs, 
CaCO; or MgCOs may precipitate in the pores of the rock as the 
CO, front approaches a producing well. The effect of such precipi- 
tation on permeability has not been measured. The theoretical bases 
of this and other plausible mechanisms are discussed. 


23098 (DOE/BETC/IC—80/3(Vol.3), 
G13.15) Influence of pore geometry and diagenesis on future 
tertiary recovery in Ordovician (Red River) carbonate reser- 
voirs at Cabin Creek Field, Montana. Ruzyla, K.; Friedman, 
G.M. (Rensselaer Polytechnic Inst., Troy, NY). 1980. 
NTIS, PC A16/MF AOI. 


pp G13.1- 
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In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

A study is being conducted to determine what geological 
heterogeneities might affect plans for tertiary recovery within the 
Upper Ordovician Red River Formation at Cabin Creek Field, 
Montana. Production is from the U2, U4, and U6 dolostones, 
whereas the interstratified U1, U3, and US limestone units are non- 
productive and non-porous. Lateral and vertical variations of dolo- 
mitization are mostly responsible for variations of reservoir proper- 
ties. The field has been on waterflood since 1964 and is considered 
a good candidate for tertiary recovery by carbon dioxide miscible 
process. Study of petrographic thin sections, mercury capillary 
pressure curves, and resin pore casts have shown that several dif- 
ferent types of pore systems concur and that each is associated with 
particular depositional environments and diagenetic regimes. Pore- 
system geometry is a function of the size and shape of the dolomite 
crystals composing the matrix of the reservoir rock. The size, sort- 
ing, and shape of pore throats determine the reservoir characteris- 
tics of each pore system. In addition to dolomitization, post-deposi- 
tional leaching of calcite and evaporitic sulfate minerals was impor- 
tant to porosity development in upper Red River reservoirs. Late 
diagenetic anhydrite and silica cements locally occlude porosity. 
Mean pore-throat size, a statistical measure of pore geometry, was 
found to increase as porosity percentage increases, depending on 
reservoir rock type. Using this relationship, it is possible to map 
pore geometry heterogeneities across the field if lithofacies distribu- 
tion, porosity type, and diagenetic history are known for the reser- 
voir. Since residual oil saturation caused by capillary forces is 
strongly dependent on the pore-system characteristics of the reser- 
voir rock, it is possible to identify parts of the reservoir which have 
potentially high residual oil saturation, thus establishing targets for 
tertiary recovery. 


23099 (DOE/BETC/IC—80/3(Vol.3), pp G14.1-G14.3) 
Alternative concepts for supply carbon dioxide for enhanced 
oil recovery projects. Amirijafari, B.; Grange, F.; Ford, H.; 
Pforzheimer, T.; Williams, B. (Science Applications, Inc., 
Golden, CO). 1980. NTIS, PC A16/MF AO1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

Alternative methods for collecting, transporting, storing, and 
processing CO» from naturally occurring sources were compared. 
The feasibility of obtaining CO, from reservoirs having less than 
10% COs was studied, and calculations show that the CO: reserves 
could be increased by 14 trillion cubic feet considering only the 
Western Overthrust Belt and the Tuscaloosa trend. This could 
result in an additional 2.7 billion barrels of recovered oil. 


23100 (DOE/BETC/IC—80/3(Vol.3), pp G15.1- 
G15.24) Enhanced recovery of oil from subsurface reservoirs 
with carbon dioxide. Osoba, J.S. (Texas A and M Univ., 
College Station). 1980. NTIS, PC A16/MF AO1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

Crude oil was displaced from sandpacks 5/8 in. in diameter, 
20 in., 5 ft and 20 ft long with CO2. Two crude oils were used in 
the tests. As the pressure level at which the CO2 was injected was 
increased, the displacement efficiency increased. The pressure at 
which the displacement showed a rapid increase was essentially the 
same for all three lengths of sandpacks for each of the crude oils. 
The Foster Crude Oil displayed a rapid increase in recovery at a 
slightly lower pressure level than did the SACROC crude oil. With 
the sandpacks in a vertical position the recovery was a little better 
at low rates than at high rates. In a horizontal position the recovery 
was a little better at high rates. 


23101 (DOE/BETC/IC—80/3(Vol.3), pp G16.1- 
G16.15) Microscopic study of oil recovery by carbon dioxide. 
Wang, G.C. (Univ. of Alabama, Tuscaloosa). 1980. NTIS, 
PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 


September 30, 1980. 
Visual examinations of microscopic behavior of CO: flood- 


ing processes were conducted using a high pressure glass-bead 
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packed transparent flow tube. The apparatus and techniques devel- 
oped have made it possible to observe the physical phenomena of 
the displacement of oil by CO2 under both miscible and immiscible 
conditions. Effects of CO2 slug size and formation dip on oil recov- 
ery were also investigated. The results have been recorded in a 
series of magnified color photographs for after-run study and inter- 
pretation. Four natural crude oils ranging from API gravities of 33 
to 48 were chosen for displacement tests. The majority of the tests 
were performed at a temperature of 120°F and pressures from 1000 
to 2500 psi. Three types of displacement, namely, (a) immiscible, (b) 
semi-miscible, and (c) miscible, were observed within the testing 
pressure range. Types (a) and (c) have been well defined in the lit- 
erature. Type (b) is a dispersion process in which oil is disintegrat- 
ed into micro-size particles and transported in the CO, stream. 
More than one type of displacement could exist simultaneously in a 
flooding system. A COz slug that is too large is wasteful and can 
cause early CO: breakthrough. A slug that is too small would allow 
the trailing water to channel through the oil bank and thus degen- 
erate to an ordinary waterflooding. Nevertheless, the oil recovery 
would be significantly increased over that achieved by a straight 
waterflooding. Recovery of residual oil in a waterflooded area 
could be accomplished by either semi-miscible (without oil bank) or 
miscible displacement. Oil swelling appears to play a major role in 
forming an oil bank. In a waterflooded heavy oil reservoir, the 
characteristics of oil swelling in conjunction with viscosity reduc- 
tion could create favorable conditions for CO2 process inclining 
well stimulation. 


23102 (DOE/BETC/IC—80/3(Vol.3), pp G17.1- 
G17.15) Development of a method for evaluating carbon diox- 
ide miscible flooding prospects. Green, D.W.; Swift, G.W. 
(Univ. of Kansas, Lawrence). 1980. NTIS, PC A1l6/MF 
AOl. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

The objective of this work is to develop an effective method 
by which petroleum reservoirs may be evaluated to assess their po- 
tential for carbon dioxide miscible flooding. The method is to be 
based on information acquired from drilling and production records 
and reservoir fluid analyses. The scope of work will involve meas- 
uring phase behavior of carbon dioxide with synthetic oils and well 
characterized crude oils. A method is to be developed to simulate 
the repeated contact conditions encountered in flow through reser- 
voirs. Results will be used in a computer model for flow in porous 
media. The calculated behavior will be checked against laboratory 
displacement data obtained in long, sand-packed tubes and in Berea 
sandstone cores. The first year of work involved the conducting of 
a literature search, development of laboratory equipment for meas- 
uring phase behavior and conducting displacement experiments, and 
the development of computer programs to describe phase behavior 
and linear flow in porous media systems. Some phase behavior data 
for carbon dioxide and n-butane and n-decane systems have been 
obtained. These have been compared to data reported in the litera- 
ture and to calculations made using various modifications of the 
Redlich-Kwong equation of state. Comparisons have been satisfac- 
tory. 


23103 (DOE/BETC/IC—80/3(Vol.3), pp G18.1-G18.9) 
Carbon dioxide for the recovery of crude oil. Doscher, T.M.; 
El-Arabi, M.; Gharib, S.; Okekan, R.; Ardabilizadeh, R. 
(Univ. of Southern California, Los Angeles). 1980. NTIS, 
PC A16/MF AOl. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 


September 30, 1980. : : 
The displacement of residual crude oil following a water- 


flood has been approached by the use of scaled physical models. 
The work to date has comprised the following sub-studies: a study 
of the displacement of residual hydrocarbon fluids by true, miscible 
solvents; a study of the displacement of residual oil by carbon diox- 
ide in high pressure models of linear prototypes at sub-critical tem- 
peratures; and a limited amount of PVT studies of the pertinent sys- 
tems used in the flow studies. The remaining work is now under- 
way: displacement studies with carbon dioxide at super-critical tem- 
peratures; and solvent-crude oil studies in 3-D layered models. The 
major conclusions of the work to date are: in the recovery of resid- 
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ual crude oil by the injection of a miscible or soluble fluid, the 
mobile water surrounding the immobilized crude must be displaced 
prior to the mobilization and displacement of the residual oil; the 
most important fluid parameters affecting this process are the vis- 
cous and gravity numbers based on the water and the oleic, displac- 
ing fluid; pressure is extremely important in the use of carbon diox- 
ide at subcritical temperatures; peak efficiency is reached at the liq- 
uefaction pressure for carbon dioxide; there is an optimum volume 
of a carbon dioxide slug, which when followed by the continued 
injection of water produces oil at a minimum ratio of injected 
carbon dioxide to produced oil; slug volumes of the order of 20% 
p.v. in the prototypes studied will recover about half the residual 
oil at ratio in the range of 6 to 8,000 SCF/B; and finally, the con- 
cept of a minimum miscibility pressure has been found to be ill- 
founded. It is the steady increase in solubility of the carbon dioxide 
and the correlative increase in volume of the residual oil that leads 
to more and more efficient mobilization of the residual. Not only 
does solubility reach its highest level at the liquefaction pressure, 
but the viscosity and density ratios also reach a virtual maximum 
value. 


23104 (DOE/BETC/IC—80/3(Vol.3), pp G19.1- 
G19.12) Phase behavior of Appalachian crudes with carbon 
dioxide: single and multiple contact mixtures. Pappano, 
A.W.; Monger, T.G. (West Virginia Univ., Morgantown). 
1980. NTIS, PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 


September 30, 1980. 
The role of COz in enhanced oil recovery continues to show 


greater promise in the alleviation of the petroleum production pic- 
ture, but its application has at times been limited by a lack of com- 
plete understanding as to its interaction with crude oils at reservoir 
conditions. At present West Virginia University is under DOE con- 
tract to rectify a part of the problem by a study of the equilibrium 
phase behavior of CO. and Appalachian crudes. This research is in- 
vestigating the solubility, swelling index, density and composition 
of phases produced in single contact mixtures of CO: and crude 
oils. In addition, studies into multiple contact mixtures of CO2 and 
crude oils will be performed along with studies of the effects of 
brine and additives (CHs, H2S, SO2) on the phase behavior proper- 
ties. The information generated in this research will be employed in 
conjunction with other DOE funded studies to formulate a data 
base on CO>-crude oil interactions. 


23105 (DOE/BETC/IC—80/3(Vol.3), pp G20.1-G20.7) 
Determination of the effects of sulfur dioxide on recovery 
systems for CO2. Sears, J.T. (West Virginia Univ., Morgan- 
town). 1980. NTIS, PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

Problems associated with the recovery of CO: from flue 
gases for use in enhanced oil recovery were investigated. The effect 
of SO2 impurity in the CO, absorption process was studied both as 
to amounts to be expected and corrosive effects. The effect of the 
impurity on absorption coefficients was measured. Cost estimates of 
processes for absorbing CO, from flue gases were made. 


23106 (DOE/BETC/IC—80/3(Vol.3), pp H1.1-H1.9) 
Field demonstration of the conventional steam drive process 
with ancillary materials. Eson, R. (Chemical Oil Recovery 
Co., Bakersfield, CA). 1980. NTIS, PC A16/MF AO1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

Petro Lewis Corporation is conducting a DOE field demon- 
stration project to determine the effectiveness of ancillary materials 
to the conventional steam drive to improve oil recovery. The field 
demonstration is conducted on Petro Lewis North Kern Front 
Lease located near Bakersfield, California in the San Joaquin 
Valley. Six (6) steam injection patterns encompassing 60 acres and 
thirty-six producing wells are being studied. Four injection patterns 
(treatment patterns) will receive ancillary materials and two injec- 
tion patterns (control patterns) will remain untreated as convention- 
al steam drive patterns. Temperature, production, injection profiles, 
chemical tracer surveys, casing vent gas emissions and residual oil 
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saturation will be periodically monitored during the three years of 
the contract. The response of the four treated patterns will be com- 
pared to the response of the control patterns. Two of the treated 
patterns are being treated with periodic slugs of a steam foam 
(COR-180) and two of the treated patterns are being treated with 
periodic slugs of a steam foam encapsulated in a crosslinked poly- 
mer gel (COR-GEL). The major effort for the first year included 
drilling and coring of six observations wells, collecting base data on 
reservoir, designing the four test treatments and commencing the 
treatments. 


23107 (DOE/BETC/IC—80/3(Vol.3), pp H2.2-H2.5) 
Bodcau In-Situ Combustion Project, Bossier Parish, Louisi- 
ana. Garvey, J. (Cities Service Co., Jackson, MS). 1980. 
NTIS, PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

The Bodcau project is demonstrating the efficiency and eco- 
nomics of a large scale field operation employing a simultaneous 
water-air in-situ combustion process. The 19-acre project comprises 
five inverted nine-spot patterns. The recovery to date is 551,203 
barrels of oil representing 79% of the total estimated recoverable 
reserves of 700,000 barrels. Economics for the project are shown. 


23108 (DOE/BETC/IC—80/3(Vol.3), pp H3.1-H3.14) 
Field demonstration of steam drive with ancillary materials. 
Bowman, R. (CLD Group, Inc., Ventura, CA). 1980. NTIS, 
PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

CLD Group, Inc. is conducting DOE cost-shared field dem- 
onstration tests on the use of ancillary materials to improve the ef- 
fienciency of conventional steam drive. During the first nine 
months of the two year contract, laboratory experiments were con- 
ducted to identify materials with the best potential for reducing the 
transmissibility to injected steam by the formation of a foam block. 
These experiments consisted of 5 tests. Test 1 consisted of stirrer 
foam tests where 17 chemicals were screened for their foaming 
ability in distilled water, hard water, water with crude added and at 
ambient or elevated temperatures. In Test 2 six chemicals were 
tested in a 12.5 inch sandpack at ambient conditions for their ability 
to generate permeability decreasing foams. Test 3 was the testing of 
two preferred chemicals, based on previous tests, in a 16 foot sand- 
pack. These tests demonstrated that a foam could be injected a con- 
siderable distance into the 16 foot sandpack when using a noncon- 
densible gas (a corrosion inhibitor is required when air is used as 
the noncondensible gas). Test 4 consisted of evaluating the pre- 
ferred chemicals in a 12.5 inch sandpack at temperatures and pres- 
sures encountered in a steam stimulated reservoir. The purpose of 
these tests is to determine the reduction in steam flow effected by 
the system and to experiment with injection methods in the labora- 
tory. Initial testing has shown that a permanent gas appears to be 
necessary to create a stable foam block in the core. Test 5 consisted 
of evaluating corrosion inhibition when using air as the permanent 
gas. These experiments show that the corrosion inhibitor in some 
cases reduces the foaming ability of the surfactant in vitreo, but 
that the addition of crude oil regenerates the effectiveness of the 
foaming material. 


23109 (DOE/BETC/IC—80/3(Vol.3), pp H4.1-H4.8) 
Steamflood demonstration pilot, Williams Holding Lease, Cat 
Canyon Field, Santa Barbara County, CA. Adamson, G.R.; 
Hanzlik, E.J. (Getty Oil Co., Ventura, CA). 1980. NTIS, 
PC A16/MF AOl. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

Evaluation of the efficiency and economics of the steam dis- 
placement process in the Cat Canyon Field of California is being 
made through a test of four inverted five spots on five-acre spacing. 
Steam injection started in April 1977, and response was indicated 
late in 1977. Channeling problems have caused various changes in 
operating procedures, and steam injection was terminated in Febru- 
ary 1980 in order to more effectively dewater the reservoir. Steam 
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injection will be resumed late in 1980. A stack gas scrubber has 
been tested and shown to be under allowable maximums. 


23110 (DOE/BETC/IC—80/3(Vol.3), pp H5.1-H5.3) 
Lynch Canyon thermal drive oil recovery project. Stair, J.R. 
(Mobil Oil Corp., Newport Beach, CA). 1980. NTIS, PC 
A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual repori, October 1, 1979- 
September 30, 1980. 

This project was planned to demonstrate the efficiency and 
economics of recovery of a very viscous crude oil using Combina- 
tion Thermal Drive (in-situ combustion with a period of injection 
of both air and water) aided by cyclic steam injection. After Phase 
I which was to evaluate the geology and reservoir characteristics, 
it was decided to terminate the project based on the information 
generated by Phase I. 


23111 (DOE/BETC/IC—80/3(Vol.3), pp H6.1-H6.5) 
200 sand steamflood demonstration project. Alford, W.O. 
(Santa Fe Energy Co., Santa Fe Springs, CA). 1980. NTIS, 
PC A16/MF AOl. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

A test of four 2.35 acre inverted seven-spot steam drive pat- 
terns in the Midway-Sunset field of California was conducted from 
October 1975 to June 1980. Production from the ten pilot produc- 
ers has averaged 158 B/D oil and 237 B/D water. The test was 
shut down to enlarge the project to fourteen patterns. 


23112 (DOE/BETC/IC—80/3(Vol.3), pp H7.1-H7.5) 
Project deep steam. Fox, R. (Sandia Labs., Albuquerque, 
NM). 1980. NTIS, PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

Using a thermal simulation test facility provided by General 
Electric at Tacoma, Washington, various insulating materials were 
tested for use on an injection string. A number of commercial ther- 
mal packers were tested. Two downhole steam generators (low 
pressure and high pressure) are being tested by the respective con- 
tractors. A high pressure downhole steam generator was tested in 
the field (surface tests). 


23113 (DOE/BETC/IC—80/3(Vol.3), pp H8.1-H8.21) 
Foam as a mobility control agent in steam injection processes. 
Chiang, J.C.; Sanyal, S.K.; Castanier, L.M.; Brigham, W.E.; 
Sufi, A. (Stanford Univ. Petroleum Research Inst., CA). 
1980. NTIS, PC A16/MF AOI. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

Laboratory studies showed that gravity override of injected 
gases in gas drive processes can be strikingly reduced, and hence 
recovery increased, by in-situ generation of foam. A two-dimen- 
sional, vertical Plexiglas model holding 4’ x 1’ x 0.25” sandpack was 
used to investigate this phenomenon. Saturation of the sandpack by 
a surfactant solution instead of pure water sharply increased liquid 
recovery and breakthrough time in nitrogen flooding process. The 
improvement in production was shown to be due to a reduction of 
gravity override caused by in-situ generation of foam at the gas- 
liquid interface. A large range of surfactant solutions of various 
concentrations with different amounts of monovalent and bivalent 
salts and alcohols has been studied as to their effectiveness as foam- 
ers. Surface tension, range of drainage, bubble size and shape of the 
foams were measured in each case. In-situ foaming in the model in- 
creased generally with surfactant concentration until the critical mi- 
celle concentration (CMC) was reached; above CMC additional 
amounts of surfactant had very little effect on the phenomenon. 
Similar increase of recovery and delay in breakthrough time was 
observed in oil flooding processes. A slug of surfactant solution was 
injected into the pack saturated with oil, and water at irreducible 
water saturation, and then nitrogen was injected. Gravity override 
was much less than in the case when no surfactant was present. 
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23114 (DOE/BETC/IC—80/3(Vol.3), pp H9.1-H9.21) 
Engineering economic model for appraisal of thermal recovery 
methods. Williams R.L.; Brown, S.L.; Ramey, H.J. Jr. (Stan- 
ford Univ. Petroleum Research Inst., CA). 1980. NTIS, PC 
A16/MF AOI. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

Because of changing economic conditions, including the 
rising price of oil and investment incentives offered by the federal 
government, as well as the proven superior recovery performance 
of thermal methods over other enhanced oil recovery methods for 
heavy oil, many thermal recovery projects now appear economical- 
ly attractive. This paper presents a method which estimates oil re- 
covery by either continuous steam injection or in-situ combustion 
and generates a cash flow estimate based on the production sched- 
ule of each process. The method uses lumped parameter models to 
allow for greater flexibility of input parameters and to be cost effi- 
cient when run on a computer. Reservoir parameters are assumed 
or obtained from conventional logging or laboratory methods. 
Once recovery rates for steam drive and in-situ combustion are ob- 
tained, a cash flow analysis may be made. Discounted cash flow is 
generated, based on a probability distribution of the oil price, fuel 
price, capital costs and operating costs. Discounted net percent 
worth is graphed against injection rate of steam or compressed air, 
and an optimal injection rate can be determined. An indication of 
the preferred recovery method for a specific reservoir can then be 
obtained. 


23115 (DOE/BETC/IC—80/3(Vol.3), pp H10.1-H10.8) 
Use of physically scaled models for steam drive ew. 
Doscher, T.M.; Omoregie, Z.; Ghassemi, F.; Huang, W. 
(Univ. of South California, Los Angeles). 1980. NTIS, PC 
A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

Physically scaled models have been constructed to study the 
effect of various parameters on the efficiency of steam drive oper- 
ations. Efficiency is measured both by the oil steam ratio and the 
rate at which oil is recovered. The models have also been used to 
study certain operating practices and the performance of prototype 
reservoirs. During the final year of work, the models will be used 
in an attempt to introduce a major improvement in the efficiency of 
the steam drive by substituting an inert gas for some of the steam. 
The conclusions derived from the work to date have given strong 
support to the validity of many field observations and have indicat- 
ed that many of the conclusions derived analytically, based on fron- 
tal advance of the steam, are incorrect. There is an optimum rate of 
steam injection; high steam quality increases the rate at which oil is 
recovered, recovery rates are a function of a fractional power of 
the viscosity of oil at steam temperature, and permeability over the 
range usually encountered in successful steam drive operations has 
little effect on the performance. Most importantly it appears that 
thickness of the reservoir, when stratified flow of steam develops, 
has only a minor effect on the efficiency of the process. Diurnal 
injection of steam, as would be achieved by using a solar steam 
generator, does not appear to have any serious effect on reservoir 
performance provided that the same average daily rate of steam in- 
jection is maintained (by injecting at a higher rate during the sun- 
up hours of the day). It appears that the dynamics of the steam 
drive process are best understood by considering the fact that steam 
plays two distinct roles in such operations: it transfers heat to the 
oil, and it gas drives the heated oil to the production well. 


23116 (DOE/BETC/IC—80/3(Vol.3), pp 12.1-12.15) In 
situ combustion project at Bartlett, Kansas. Miller, J.; 
Spence, K.; Porter, R.; Carroll, H.B. (Bartlesville Energy 
Tech. Center, OK). 1980. NTIS, PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 


September 30, 1980. 
The Bartlesville (Okla.) Energy Technology Center, US De- 


partment of Energy, is developing petroleum-recovery techniques 
for shallow, low-productivity, heavy-oil deposits in southeastern 
Kansas, southwestern Missouri and northeastern Oklahoma. Labo- 
ratory fire flooding experiments were conducted with field chores 
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in tube tests to determine optimum field operating conditions for re- 
covery of heavy oil by this method. Concurrently the Technology 
Center is conducting a fire flood field experiment in Labette 
County, Kansas based upon data obtained from the laboratory ex- 
periments. The general boundaries of heavy-oil deposits are report- 
ed and the areal extent and general characteristics of the reservoir 
in Labette County are described. Ignition of the formation is de- 
scribed. The well completion methods fracturing injection of air, 
work overs, production techniques and well monitoring methods 
are described. 


23117 (DOE/BETC/RI—80/12) Polyacrylamide polymer 
viscosity as a function of brine composition. French, T.R.; 
Stacy, N.; Collins, A.G. (Department of Energy, Bartles- 
ville, OK (USA). Bartlesville Energy Technology Center). 
May 1981. 17p. NTIS, PC A02/MF A0Ol1. Order Number 
DE8 1023782. 

A computer model has been developed which predicts the 
viscosity of polymer and oil field brine mixtures. The polymers 
used were Amoco- Sweepaid 103 and Dow- Pusher 500 polyacryla- 
mide polymers. All of the experiments were conducted at 1200 
ppM polymer concentration. The computer input consists of the 
ionic strength of the brine in the mixture and the fraction of that 
ionic strength due to sodium ions. The computer program makes 
predictions of viscosity by referencing a family of viscosity curves 
for various mixtures of sodium chloride and calcium chloride in 
1200 ppM polymer solutions. The model has been tested using 59 
mixtures of brines and polymers. The ionic strength of the brine in 
the mixtures varied from 0.0018 to 0.025. The fraction of the brines’ 
total ionic strength due to sodium ions varied from 0.22 to 0.49. 
The brines consisted predominantly of sodium, potassium, magne- 
sium, calcium, chloride, bicarbonate and sulfate ions. 


23118 (DOE/ET/10145—64) Survey of activity in the 
area of instrumentation for reservoir description for enhanced 
oil recovery. Final report. GURC Report No. 173. (Gulf Uni- 


versities Research Consortium, Bellaire, TX (USA)). May 
1981. Contract ACO1-76ET10145. 77p. NTIS, PC A09/MF 
A01. Order Number DE81023799. 

The state-of-the-art and recent progress in the types of in- 
strumentation that can be applied to reservoir description are re- 
viewed. The traditional sources of reservoir information are cores, 
wire line logs and well tests. There are, however, new techniques 
which involve geophysics, geochemistry and tracer testing. For the 
purposes of enhanced oil recovery, the instrumentation must be ca- 
pable of measuring smaller scale effects with greater accuracy than 
was considered necessary in the past in oil exploration. The report 
concludes that considerable progress has been made in instrumenta- 
tion but that greater precision in measurement is needed. Active en- 
couragement of synergy between engineers and geologists is a main 
factor which is recommended so that modern instrumentation can 
provide information to be used to model rock-fluid systems, geo- 
logically and chemically. An important step is to recognize the sig- 
nificance of environment of deposition as a factor in interpreting 
areas between control wells. Computer simulation utilizing geologi- 
cal detail can then project the behavior of the EOR processes se- 
lected for the reservoir. An ongoing Enhanced Recovery Instru- 
mentation Program could optimize further progress toward fully ef- 
fective oil production. 


23119 (DOE/ET/10145—65) Computerized procedure for 
data validation and resource calculation for oil reservoirs. 
Final report. GURC Report No. 177. Goodbread, D.T.; 
Cronquist, C. (Gulf Universities Research Consortium, Bel- 
laire, TX (USA)). May 1981. Contract ACO1-76ET10145. 
73p. NTIS, PC A08/MF AO1. Order Number DE81023783. 

Gulf Universities Research Consortium has developed a 
computerized procedure to aid in data validation and resource cal- 
culation using the data in the PDS Oil and Gas File. The Petro- 
leum Data System, which is a publicly available source of geologic 
and engineering data, was recognized as having missing and/or in- 
consistent data in the Oil ang Gas File. The process that was devel- 
oped identifies missing and/or inconsistent data in the data base 
system. It uses, when possible, existing data to calculate that which 
is missing and/or corrects inconsistencies. When data are available, 
it generates an estimate of remaining oil in place for each reservoir 
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processed. These values can be used as a criterion for selecting en- 
hanced oil recovery candidate reservoirs and for resource analysis. 


23120 (DOE/ET/10145—66) Chemicals for chemical 
flooding in enhanced oil recovery. GURC report No. 180. 
Crump, J.R.; Claridge, E.L.; Young, R.D. (Gulf Universi- 
ties Research Consortium, Bellaire, TX (USA)). May 1981. 
Contract ACO1-76ET10145. 103p. NTIS, PC A06/MF AOl1. 
Order Number DE81024009. 

This broad-based study addresses the questions of, what will 
the demand for EOR chemicals be, and how readily can these re- 
quirements be met and at what cost. The study was divided into 
nine tasks: Survey industry's estimated needs for sulfonates, alco- 
hols, and polymers; determine the consumption of these chemicals 
per bbl recovered oil; consider other recovery methods; determine 
the range of unit costs; compute the capacity requirements; analyze 
the capital, feedstock, and operating costs; analyze the data from 
pilot plants; analyze impact of cost changes; and evaluate probabil- 
ity of breakthroughs. The current cost of chemicals appear to be in 
the range of 17 to 22 dollars per STB, which would result in a 
price of 50 to 55 $/bbl for EOR oil. (DLC) 


23121 (DOE/ET/10145—69) Computer model for com- 
parative economic analysis of enhanced oil recovery projects. 
GURC Report No. 184A. Cronquist, C.; Secrest, E.L.; Jones, 
J.W. (Gulf Universities Research Consortium, Bellaire, TX 
(USA)). May 1981. Contract ACO1-76ET10145. 80p. NTIS, 
PC A05/MF AO1. Order Number DE81023798. 

A computer model has been developed for comparative anal- 
ysis of enhanced oil recovery (EOR) project economics which af- 
fords the versatility to analyze economic sensitivities for most injec- 
tion sequences and economic aspects of several different types of 
enhanced oil recovery processes. Input of economic parameters is 
in terms of constant value dollars for investments and operating 
costs. Input of project performance is by specifying cumulative 
fractional oil recovery versus cumulative pore volumes of material 
injected. Risk can be appraised by input of three such relations, i.e., 
expected, good, and poor performance, each of which can be prob- 
ability-weighted. Conversion to time-rate of recovery is done inter- 
nally, either through input transmissibility data or user specified 
pore volume injection rate for each injection stage. Economic sensi- 
tivities to various input parameters are in terms of a new economic 
parameter, present value cost per present value barrel, which was 
developed in the course of this work. Project performance and eco- 
nomic data from Maraflood projects in Pennsylvania and Illinois 
were utilized to demonstrate model capability. Economic sensitivi- 
ties are presented for variation in: barrels per acre-foot recovered, 
time rate of recovery, cost of chemical slug, cost of polymer, initial 
investment, and direct operating cost. The model is intended pri- 
marily for investigation of economic sensitivites to parameters like: 
oil in place at project initiation, recovery efficiency, transmissibil- 
ity, and material-investment-operating costs. It is not intended for a 
stand alone evaluation of the feasibility of undertaking a specific 
project, although it can be used in support of programs designed to 
do so. 


23122 (DOE/ET/12072—2) Economics of enhanced oil 
recovery. Final report. (Lewin and Associates, Inc., Wash- 
ington, DC (USA)). May 1981. Contract ACO1-78ET12072. 
123p. NTIS, PC A06/MF AOl. Order Number 
DE8 1023794. 

The analysis of enhanced oil recovery economics shows, 
under conventional financial standards (15% return on investment), 
field scale, and successful operations, that the extraction and pro- 
duction costs in a representative sample of domestic reservoirs 
range from $21 to $46 per barrel of incrementally recovered oil. 
Steam drive, when using lease crude, and polymer flooding, con- 
ducted as part of an ongoing waterflood, are financially the most 
attractive, with costs ranging from $21 to $28 per barrel of oil. 
Carbon dioxide and chemical floods, particularly when conducted 
in less ideal reservoir settings, have upper-bound costs of $39 to $46 
per barrel of recovered oil. Because of the low primary/secondary 
recoveries in heavy oils, the thermal techniques, steam drive and in 
situ combustion, have the highest recovery efficiencies, up to 64% 
of the remaining oil in place. Polymer flooding is at the other ex- 
treme with recovery efficiencies of only 4% of the oil in place after 
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primary and secondary. Currently, the carbon dioxide and surfac- 
tant/polymer technologies are in the lower part of this range, with 
recovery efficiencies of 15% to 43% of the remaining oil in place. 
However, advances in mobility control and an improved scientific 
understanding of the interaction between the reservoir and crude 
oil and the injccted materials can appreciably increase the efficien- 
cies of these two promising enhanced oil recovery technologies. 


23123 (DOE/IA—0010/11) International energy indica- 
tors. Weiss, R.M. (ed.). (USDOE Assistant Secretary for In- 
ternational Affairs, Washington, DC. Office of Market 
Analysis). May 1981. 30p. NTIS, PC A03/MF AOI1. 

Tabulated data and graphic displays are presented for: world 
crude oil production for each year since 1974; OPEC crude oil pro- 
duction capacity; world crude oil and refined product inventory 
level for each year since 1975; oil consumption in OECD Countries 
for each year since 1975; USSR crude oil production for each year 
since 1975; and the free world and US nuclear electricity genera- 
tion for 1973 and the current capacity. Also, tabulated data and 
graphic displays are included on: US domestic oil supply for each 
year since 1977; US gross imports of crude oil and products for 
each year since 1973; landed cost of Saudi crude in current and 
1974 dollars; US coal trade for each year since 1975; US natural gas 
trade for each year since 1975; a summary of US merchandise trade 
for each year since 1977; and the US energy/GNP ratio in 1972 
dollars. 


23124 (SAND—81-0578) Heavy Oil Program. Quarterly 
report, 1 July-30 September 1980. Wayland, J.R.; Bartel, 
L.C.; Fox, R.L. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1981. Contract AC04-76DP00789. 24p. NTIS, 
PC A02/MF AO1. Order Number DE81024497. 

The Sandia National Laboratories Heavy Oil Program is 
concerned with reservoir access, as defined in the Department of 
Energy Heavy Oil Program Plan. The program is divided into two 
major areas: (1) drilling technology and (2) well completions, physi- 
cal stimulations, and downhole steam production. 


23125 Recovery correlations for in-situ combustion field 
projects and application to combustion pilots. Brigham, W.E.; 
Satman, A.; Soliman, M.Y. (Stanford Univ, Calif). Journal 
of Petroleum Technology ; 32: No. 12, 2132-2138(Dec 1980). 

This study presents two correlations developed to predict 
the fieldwide oil recovery of dry in-situ combustion processes. The 
correlations are based on a combination of engineering and statisti- 
cal approaches. This work also discusses extension of the second 
correlation to pilot projects and concludes that correlation param- 
eters used for fieldwide projects seem reasonable for use in pilot 
projects. 9 refs. 
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23126 (DOE/EC/01584—4) Comparison of sequential 
flash and conventional crude oil distillation processes. Mix, 
T.W.; Dweck, J.S.; Staigerwald, J.W.; Eilands, I.J. (Merix 
Corp., Wellesley, MA (USA); Process Associates, Inc., 
Houston, TX (USA)). Jul 1980. Contract AC07-76CS40259. 
142p. NTIS, PC AO7/MF AOl. Order Number 
DE81023253. 

A sequential flash crude distillation process is compared with 
conventional technology for both grassroots and retrofit refinery 
application. Two versions of the sequential flash process, a dry one 
and a wet one (requiring steam), are discussed. The sequential flash 
process is concluded to be operationally sound and likely to be 
energy conservative and to offer favorable economics for modern- 
ization and expansion of a number of refineries. Selection of a spe- 
cific refinery for demonstration of the sequential flash technology is 
recommended, with a go-ahead on the demonstration being contin- 
gent on an analysis confirming both energy conservation and supe- 
rior economics to result from retrofit with sequential flash process- 
ing instead of conventional processing. 
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23127 (PB—81-103830) Assessment of atmospheric emis- 
sions from petroleum refining: Volume 4. Appendices C, D, 
and E, Final report Mar 76-Jun 79. Provost, L.P.; Wether- 
old, R.G.; Harris, G.E.; Hooper, M.W.; Phillips, W.R. 
(Radian Corp., Austin, TX (USA)). Apr 1980. Contract 
EPA-68-02-2147. 529p. NTIS, PC A23/MF AOI. 

The report gives results of a 3-year program to assess the en- 
vironmental impact of petroleum refining atmospheric emissions. 
This volume contains Appendices C, D, and E. Appendix C pre- 
sents the quality assurance program and a statistical analysis of the 
emissions data. It describes quality control procedures for screen- 
ing, sampling, analyzing, species identification, and data validation. 
It discusses the accuracy and precision of the various data types. 
Appendix D describes the procedures used to develop a detailed 
environmental assessment of refineries. Refinery emission rate data 
were used to predict ambient pollutant levels near a model refinery. 
The environmental effects and the potential hazard to the public 
are discussed. Appendix E is a detailed review and evaluation of 
pollution control technology. The state-of-the-art of fugitive and 
process emission controls in refineries is reviewed. Available con- 
trols are described. Control technologies used in related industries 
are examined for potential applicability in the refining industry. 


0205 Products And By-products 
REFER ALSO TO CITATION(S) 23787, 23788 
0206 Health And Safety 

REFER ALSO TO CITATION(S) 24416 
0207 Marketing And Economics 


REFER ALSO TO CITATION(S) 23121, 23122, 23123, 23711 


23128 (LA—8857-MS) Accounting for net profit share 
leases. Deakin, E.B. (Los Alamos National Lab., NM 
(USA)). May 1981. Contract W-7405-ENG-36. 34p. NTIS, 
PC A03/MF AOl1. Order Number DE81024052. 

The amended Outer Continental Shelf Lands Act called for 
the development of alternative leasing systems for offshore oil and 
gas properties. A published report describes the net profit share 
system that was used in the leasing of a number of tracts in the 
September 1980 lease sale. One of the primary considerations in cal- 
culating a bid under this system is the accounting method that is 
used for the determination of the profits to be shared with the 
United States Government. This report presents a discussion of the 
accounting system adopted for the fixed capital-recovery/net profit 
share system under the new Federal regulations. The report in- 
cludes discussions of the conceptual background of the net profit 
share leasing system and of the mechanics of the accounting 
system, together with the management decisions that need to be 
made over the life of the lease with respect to the accounting 
system. Also included is a discussion of the major differences be- 
tween allowed costs under the Council of Petroleum Accounting 
Societies Accounting Bulletin No. 16 and the costs allowed in this 
system. Finally, a case study is presented to illustrate the use of the 
system. 


23129 (UCRL—53129) Current developments affecting 
future availability of oil and gas in the free world. Borg, I.Y. 
(Lawrence Livermore National Lab., CA (USA)). 17 Mar 
1981. Contract W-7405-ENG-48. 26p. NTIS, PC A03/MF 
AOl. 

This review focuses on developments during the last 18 
months likely to affect the availability of oil and gas in coming dec- 
ades. These developments include new discoveries (Hibernia, Beau- 
fort Sea, Ivory Coast, the Western and Eastern Overthrust Belts, 
and the Gulf of Suez). They also include new energy policies of 
both producer and consumer nations that will ultimately affect 
supply. New policies and a rapidly increasing domestic demand 
may stabilize Mexico’s exports at their present level, even if pro- 
duction reaches 4 to 5 million barrels per day (b/d). Canada’s new 
policy toward foreign oil companies operating within her borders 
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may well stifle exploration and investment in both oil and tar sand 
deposits. OPEC contract and pricing schemes are profoundly alter- 
ing distribution systems and markets. OPEC plans to allocate oil ar- 
bitrarily in times of shortage could disrupt the industrial world. In- 
ability to reassign oil contracted for from OPEC nations is forcing 
buyers to increase storage capacity. The oil inventories reported are 
not equivalent to availability, since 50 to 90% is essentially unavail- 
able. Thus, stock equivalent to 110 days of imports may include 
only a few weeks of primary usable stocks. Only Sweden and 
South Africa have federally owned oil reserves that could meet 
demand for periods of months or years. Natural gas from the USSR 
will probably comprise 30% of Western Europe’s total supply in 
the 1990s, if plans to import gas from the Yamal Peninsula come to 
fruition. Soviet gas is seen as an acceptable alternative to undepen- 
dable OPEC oil supplies and similarly unreliable gas supplies from 
North Africa. However, the proposed, increased dependency on 
the USSR may add a new dimension to Soviet and Western Euro- 


pean politics. 
0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 23127, 24174, 24185, 24200, 24201, 24220, 
24222, 24228, 24235, 24236, 24369 


23130 (PB—81-106692) Environmental studies, South 
Texas Outer Continental Shelf, biology and chemistry. Execu- 
tive summary 1977. (Texas Univ., Port Aransas (USA). Port 
Aransas Marine Lab.). Aug 1978. Contract DI-AA550-CT7- 
11. 94p. NTIS, PC AO5/MF AO1. 

This study of the South Texas Outer Continental Shelf 
(STOCS) was conducted on behalf of the U.S. Bureau of Land 
Management and with the close cooperation of personnel of that 
agency. The studies reported on herein constituted the third year of 
a sampling program of chemical and biological parameters of the 
STOCS. This study was part of an overall program. 


23131 (PB—81-106718) Environmental studies, South 
Texas Outer Continental Shelf, biology and chemistry. 
Volume i. Chapters 1-10, Final report. (Texas Univ., Port 
Aransas (USA). Port Aransas Marine Lab.). 15 Jan 1979. 
Contract DI-AA550-CT7-11. 660p. NTIS, PC A99/MF 
AOl. 


This study of the South Texas Outer Continental Shelf 
(STOCS) was conducted on behalf of the U.S. Bureau of Land 
Management and with the close cooperation of personnel of that 
agency. The studies reported on herein constituted the third year of 
a sampling program of chemical and biological parameters of the 
STOCS. 


23132 (PB—81-106726) Environmental studies, South 
Texas Outer Continental Shelf, biology and chemistry. 
Volume II. Chapters 11-21. Final report. (Texas Univ., Port 
Aransas (USA). Port Aransas Marine Lab.). 15 Jan 1979. 
=—— DI-AA550-CT7-11. 604p. NTIS, PC A99/MF 

This study of the South Texas Outer Continental Shelf 
(STOCS) was conducted on behalf of the U.S. Bureau of Land 
Management and with the close cooperation of personnel of that 
agency. The studies reported on herein constituted the third year of 
a sampling program of chemical and biological parameters of the 
STOCS. 


23133 Draft environmental impact statement: proposed 
1982 Outer Continental Shelf oil and gas lease sale offshore 
Southern California. Volume 1 of 2. Washington, DC; 
Bureau of Land Management (1981). 454p. (NP—1902642). 

Proposed OCS Sale No. 68 includes a maximum offering of 
218 tracts, with a total area of about 445,190 hectares (1,112,975) 
acres. The tracts are offshore Southern California, between 3 and 
84 geographic miles offshore and in water depths from about 46 to 
1500 m deep (150 to 4900 feet). Tracts comprise three subareas: the 
Santa Barbara Channel; Inner Banks (containing the Anacapa 
Island area, Santa Monica Basin and the San Pedro area); Outer 
Banks (containing the area south of Santa Rosa Island, San Nicolas 
Basin, Dall Bank, southeast Tanner Bank and Santa Tomas Knoll). 
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There are existing Federal oil and gas leases in each of these three 
subareas. Geological Survey estimates the most probable resource 
amounts (conditional mean) for each of the subareas as follows: 
Santa Barbara Channel, 67 million bb! of oil, 133 billion cu. ft. of 
gas; Inner Banks, 70 million bbl of oil, 93 billion cu. ft. of gas; and 
Outer Banks, 93 million bb! of oil, 436 billion cu. ft. of gas. The 
scoping process and coordination with other Federal agencies iden- 
tified the following environmmental issues and areas as meriting 
special attention and emphasis in the environment assessment proc- 
ess: (1) Geological Hazards, (2) Air Quality, (3) Water Quality, (4) 
Marine Biological Resources, (5) Endangered Species, (6) Channel 
Islands National Marine Sanctuaries, (7) Commercial Fishing, (8) 
Recreation and Sportfishing, (9) Socio-Economics, (10) Land Use, 
(11) Transportation Systems, (12) Military Use, (13) Archaeological 
and Cultural Resources, and (14) Visual Resources. Five alterna- 
tives are presented. 


23134 Draft environmental impact statement: proposed 
1982 Outer Continental Shelf oil and gas lease sale offshore 
Southern California. Volume 2 of 2. Washington, DC; 
Bureau of Land Management (1981). vp. (NP—1902643). 

This report contains the maps of the area associated with 
OCS Sale No. 68 Environmental Impact Statement. The tracts are 
offshore Southern California, between 3 and 84 geographic miles 
offshore and in water depths from about 46 to 1500 m deep. Tracts 
comprise 3 subareas: the Santa Barbara Channel; Inner Banks; and 
Outer Banks. (DMC) 
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23135 (UCID—19052) Canada’s new national energy pro- 
gram on oil and gas: what are the main provisions. What are 
the reactions so far. Burr, K.K. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Apr 1981. Contract W-7405-ENG- 
48. 73p. NTIS, PC A04/MF AO1. 

The Canadian goal is to achieve energy self-sufficiency by 
1990. On October 28, 1980 the Canadian federal government an- 
nounced a new National Energy Program (NEP) for oil and natural 
gas to achieve this goal. In formulating the program, the Liberal 
government dealt with two major political and economic influences 
in Canadian energy: provincial ownership of natural resources and 
the 70% level of foreign ownership in the Canadian petroleum in- 
dustry. The broad objectives of the program are to achieve national 
energy security, create opportunities for Canadian participation, 
and share resource benefits among the provinces. The major provi- 
sions include: a 8% federal tax on oil and gas production; a natural 
gas federal excise tax; a pricing scheme which holds conventional 
oil prices down but gives incentives for oil sands, heavy oil, and 
tertiary recovery production; a gas pricing scheme which encour- 
ages substitution of gas for oil; a 25% carried interest for the gov- 
ernment on federal leases; and a Canadianization incentives grant 
system which replaces the depletion allowances system. The pro- 
ducing provinces object to the gas excise tax as a federal instrusion 
on provincial rights. The provinces also object to the low oil 
prices. A majority of the petroleum industry opposes the NEP. 
Many companies predict increased Canadian dependence on foreign 
oil. Negative industry reactions are taking the form of budget cut- 
backs, project delays and suspensions, and removal of drilling rigs 
to the USA. However, some companies are giving indications of 
accepting the NEP. The US has accused the NEP of violating sev- 
eral international agreements. The USSR warmly endorses the 
NEP, but says it doesn’t go far enough. The Canadian federal gov- 
ernment defends the NEP against all charges and seems committed 
to making it work. The general feeling among observers is that 
there will be concessions made on all sides - federal, provincial, and 
industry. 


0230 Properties 


REFER ALSO TO CITATION(S) 23102, 23104 


23136 (DOE/BETC/IC—80/3(Vol.3), pp I1.1-11.10) 
Laboratory study to determine physical characteristics of 
heavy oils after CO. saturation. Miller, J.S.; Jones, R.A. 
(Bartlesville Energy Tech. Center, OK). 1980. NTIS, PC 
A16/MF AOl1. 
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In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

Petroleum recovery techniques are being developed by labo- 
ratory experimentation by personnel at the Bartlesville (Okla.) 
Energy Technology Center, US Department of Energy. These 
techniques are being studied and developed to aid production of 
shallow, low productivity, heavy oil sand deposits in southeastern 
Kansas, southwestern Missouri and northeastern Oklahoma. The ex- 
perimentation conducted in a modified PVT apparatus designed 
and constructed at BETC will be described. Heavy oil samples 
ranging from 10 to 23°C API gravity are being run to determine 
physical characteristics of heavy oils before and after CO. satura- 
tion. The data presented in the paper concerning the physical char- 
acteristics of viscosity, density, saturation and swelling factor were 
determined at temperatures of 75, 140 and 200°F and at eleven 
pressures ranging from 200 to 5000 psi at each temperature level. 


23137 (DOE/BETC/IC—80/3(Vol.3), pp  13.1-I3.7) 
Current and projected performance of DOE's micellar-poly- 
mer project in northeast Oklahoma. Spence, K.; Thomas, R.; 
Miller, J.; Porter R.; Carroll, H.B. (Bartlesville Energy 
Tech. Center, OK). 1980. NTIS, PC A16/MF AOl1. 

In Enhanced oil recovery: miscible flooding; thermal meth- 
ods; and process implementation. Annual report, October 1, 1979- 
September 30, 1980. 

The polymer-injection phase of DOE micellar-polymer flood 
demonstration project in the Delaware-Childers field near Nowata, 
Okla. has been completed. Simulation studies using Intercomp’s 
Chemical Flood Model indicate that tertiary oil recovery from the 
oil-wet Bartlesville sandstone cores should be closer to 30% than 
the 50% previously reported. From these studies, it was predicted 
that production from the 2-i/2-acre inverted five-spot would in- 
crease gradually over 1978 and early 1979 from about 4 STBO/day 
(2% oil cut) to a peak rate of 8 or 9 STBO/day (4% oil cut). Oil 
production increased in the fall of 1978, but field problems masked 
sustained production increases. Surfactant and polymer production 
were predicted to occur with increasing oil production. Only poly- 
mer has been detected at two of the production wells. Laboratory 
studies are being conducted to provide additional data for analyzing 
the results from the field test. Special injection tests for a tiltmeter 
survey to determine reservoir fractures was completed. No open 
fracture was found with the survey. 


23138 Composition of petroleum heavy ends--1. separa- 
tion of petroleum >675/degree/C residues. McKay, J.F.; 
Amend, P.J.; Harnsberger, P.M.; Cogswell, T.E.; Latham, 
D.R. (US DOE, Laramie, Wyo). Fuel ; 60: No. 1, 14-16(Jan 
1981). 

This paper describes the separation of petroleum residues 
that do not distill at 675/degree/C (corrected to atmospheric pres- 
sure) into chemically meaningful fractions. The non-volatile residue 
is separated into acids, bases, neutral nitrogen compounds, saturate 
hydrocarbons, and aromatic hydrocarbons. In successive treat- 
ments, acids and bases are removed from the residue with ion ex- 
change resins. 13 refs. 


23139 Composition of petroleum heavy ends--2, charac- 
terization of compound types in petroleum >675/degree/c 
residues. McKay, J.F.; Harnsberger, P.M.; Erickson, R.B.; 
Cogswell, T.E.; Latham, D.R. (US DOE, Laramie, Wyo). 
Fuel ; 60: No. 1, 17-26(Jan 1981). 

The characterization of polar compound types in petroleum 
residues of b.p.>675/degree/C are described. Major compound 
types identified in the acid fraction are carboxylic acids, phenols, 
pyrrolic nitrogen compounds, and amides. 5 refs. 


23140 Composition of petroleum heavy ends--3. compari- 
son of the composition of high-boiling petroleum distillates 
and petroleum >675/degree/c residues. McKay, J.F.; 
Latham, D.R.; Haines, W.E. (US DOE, Laramie, Wyo). 
Fuel ; 60: No. 1, 27-32(Jan 1981). 

Three ‘heavy-ends’ fractions of petroleum are compared and 
defined as 370-535/degree/C distillates, 535-675/degree/C distil- 
lates, and >675/degree/C residues. The distributions of classes of 
compounds, compound types, molecular weights, and heteroatom 
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content of individual molecules in the heavy ends fractions are dis- 
cussed. 5 refs. 


0250 Combustion 


23141 (DOE/PC/30299—T3) Experimental investigation 
of synfuel spray ics and combustion dynamics. 
Quarterly technical progress report, January 1-March 31, 
1981. (Spectron Development Labs., Inc., Costa Mesa, CA 
(USA)). Apr 1981. Contract AC22-80PC30299. 40p. NTIS, 
PC A03/MF AOl. 

Objective is to study both petroleum-based oils and synthetic 
fuels in spray combustion, by using advanced optical diagnostic 
techniques to study the processes of fuel injection and atomization, 
droplet ignition, and spray flame combustion. During this period, 
efforts were focused on the completion of the cold spray test facili- 
ty, the design of the monodisperse droplet combustor, and the con- 
struction of an oil burner with the gathering of preliminary holog- 
raphy data. (DLC) 
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REFER ALSO TO CITATION(S) 23385 


23142 Unconventional gas sources. Volume I. Executive 
summary. Washington, DC; National Petroleum Council 
(1980). 51p. (NP—1902699). 

An analysis was made of potential natural gas recovery from 
coal seams, Devonian shale, geopressured brines, and tight gas res- 
ervoirs. It was concluded that natural gas from coal seams, Devon- 
ian shale, and tight gas reservoirs could make a significant contribu- 
tion to future US gas supply. At the $5.00/MMBtu gas price level 
and a 10% real ROR after tax, the total unconventional reserve ad- 
ditions between 1981 and 2000 would average 14 TCF per year. 


(DLC) 


23143 Unconventional gas sources. Volume V. Tight gas 
reservoirs. Part I. Washington, DC; National Petroleum 
Council (1980). 468p. (NP—1902702). 

Tight gas is natural gas in either blanket (continuous) or len- 
ticular formations that have an in-situ effective permeability of less 
than 1 millidarcy. Potential ultimate recovery is projected to be 192 
to 574 TCF for the US, excluding Alaska. By the year 2000, 4 to 16 
TCF of tight gas could be produced annually, using massive hy- 
draulic fracturing. Initially, new tight gas production is expected to 
come from basins in the southwest region. (DLC) 
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23144 (DOE/BC/00042—35) Measurement of formation 
characteristics of western tight sands: Project 61031 special 
core analysis report. Sampath, K. (Institute of Gas Technol- 
ogy, Chicago, IL (USA)). May 1981. Contract AC19- 
78BC00042. 33p. NTIS, PC A03/MF A0Ol. Order Number 
DE81024011. 

This report describes the Institute of Gas Technology's 
(IGT) research on tight sandstone cores from four wells. Samples 
from the Dakota Formation of the San Juan Basin well, Canyon 
Largo No. 256, were selected for comparison with the unpublished 
measurements by R.D. Thomas of the Bartlesville Energy Technol- 
ogy Center. The second well is the Mobil PCU F31-13G Well in 
the Piceance Basin, which is being tested under a Mobil Oil Com- 
pany Department of Energy (DOE) program. The third well is the 
Natural Buttes Well (sec. 15, T 10S, R. 24 E.) Uinta Basin. The 
fourth well is the C-K Geoenergy Well DOE-GC1 (sec. 16, T 17 
S., R. 24 E.) Uinta Basin. Permeability to gas was measured as a 
function of pore pressure, confining pressure, and partial water 
saturation in an attempt to estimate in-situ permeability of tight 
sandstones. Permeability to liquid was also measured as a function 
of net confining pressure, and mercury injection tests were con- 
ducted on samples to obtain capillary pressure curves. The perme- 
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ability of tight sandstones was found to be strongly dependent upon 
net confining pressure and partial water saturation. Brine permeabi- 
lities were found to be lower than gas permeabilities extrapolated to 
infinite mean pore pressure for the cores studied. Under no confin- 
ing stress, pore size distributions, measured by mercury injection 
tests, indicate that the majority of pore entry diameters range from 
0.1 to 5 microns. 13 figures, 3 tables. 


23145 (MLM-MU—81-63-0009) Physical and chemical 
characterization of Devonian gas shale. Quarterly status 
report, January 1, 1981-March 31, 1981. Zielinski, R.E.; 
Moteff, J.D. (Mound Facility, Miamisburg, OH (USA)). 
1981. Contract AC04-76DP00053. 65p. (MLM-EGSP-TPR- 
Q—017). NTIS, PC A04/MF AOl. Order Number 
DE81024332. 

The biostratigraphy has been completed for the following 
wells: OH-5, OH-7, PA-4, OH-8, TE-9, PA-5, NY-3, NY-4, ILL-5, 
MI-1, and MI-2. The NY-3 and PA-4 wells were both characterized 
by large amounts of terrestrial material and small quantities, if any, 
of Tasmanites. The PA-4 well showed evidence of its high degree 
of maturation. The other Appalachian Basin wells had influxes of 
Tasmanites- rich zones interbedded with terrestrial-rich strata. Nor- 
mally the amount of Tasmanites decreased with an increase of ter- 
restrial debris at the shallower depths. Tasmanites-rich zones also 
generally corresponded to relatively higher organic carbon zones. 
The Illinois well and the Michigan Basin wells were homogeneous- 
ly rich in Tasmanites with environmental variance. The Illinois 
well contained significant amounts of terrestrial debris. The Michi- 
gan wells did not. For geochemical sample selection and subsequent 
analysis at the Meigs County, Ohio, well site (OH-9), coring oper- 
ations were concluded February 11, 1981. Samples were sealed in 
metal containers for controlled off-gassing studies. Lithology and 
physical properties of the OH-9 well samples are included. A 
coring and controlled off-gassing study was also conducted in Bath, 
New York (NY-5). 


23146 Unconventional gas sources. Volume V. Tight gas 
reservoirs. Part II. Washington, DC; National Petroleum 
Council (1980). 787p. (NP—1902701). 

The ten chapters cover the following areas: Northern Great 
Plains/Williston Basin, Greater Green River Basin, Wind River 
Basin, Uinta Basin, Piceance Creek Basin, Denver Basin, San Juan 
Basin, Val Verde-Ozona and Sonora Basins, Edwards Line Trend, 
and Cotton Valley Basin. (DLC) 


0303 Drilling, Production, And Processing 


REFER ALSO TO CITATION(S) 23146 


23147 Unconventional gas sources. Volume II. Coal 
seams. Washington, DC; National Petroleum Council 
(1980). 111p. (NP—1902700). 

Objective of this report is to go beyond the projection of in- 
place coal-bed gas resources in the United States and attempt to es- 
timate what fraction of this resource is economically recoverable. 
Projections are based on the economic analysis of state-of-the-art 
technology and extrapolation of gas recovery rates from historical 
data. Since the total quantity of in-place gas is quite substantial, and 
since most studies done in the past have addressed only this total 
resource base, an impression has been created that the size of the 
economically recoverable reserves is also very large. This report at- 
tempts to provide a qualified and educated guess as to the quantities 
of coal-bed gas that could be recovered under various price scenar- 
ios. 


0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 23123, 23129, 23711 
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0308 Environmental Effects 


REFER ALSO TO CITATION(S) 23130, 23131, 23132, 24174, 24222, 24228, 
24233, 24235 


0309 Artificial Stimulation 


REFER ALSO TO CITATION(S) 23142, 23143 


23148 (DOE/METC—80/1-c) Unconventional gas recov- 
ery (UGR) information file. (Department of Energy, Mor- 
gantown, WV (USA). Morgantown Energy Technology 
Center). Apr 1981. 87p. NTIS, PC AOS5/MF AOl1. Order 
Number DE81023752. 

This document comprises material for updating the informa- 
tion file. (DLC) 


0310 Legislation And Regulation 

REFER ALSO TO CITATION(S) 23135 

0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 23754 

0340 Combustion 


REFER ALSO TO CITATION(S) 23885 


04 OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 23959 
0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 23156, 23241 


23149 (DOE/LC/10036—T8) Occidental vertical modi- 
fied in situ process for the recovery of oil from oil shale. 
Phase II. Quarterly progress report, December 1, 1980-Febru- 
ary 28, 1981. (Occidental Oil Shale, Inc., Grand Junction, 
CO (USA)). May 1981. Contract FC20-79LC10036. 324p. 
NTIS, PC Al4/MF AO1. Order Number DE81024981. 

Major activities at OOSI’s Logan Wash site during the quar- 
ter centered on completion of retort mining, surface facility con- 
struction, Mini-Retort 4 (MR4) startup testing, Retort 8X and 
Retort 7 rubbling and cleanup, and development of the Retorts 7 
and 8 sampling program. 


23150 (DOE/LC/10747—T1) BX In Situ Oil Shale Pro- 
ject. Annual technical progress report, March 1, 1980-Febru- 
ary 28, 1981 and Quarterly technical progress report, Decem- 
ber 1, 1980-February 28, 1981. Dougan, P.M. (Equity Oil 
Co., Salt Lake City, UT (USA)). 20 Mar 1981. Contract 
FC20-78LC10747. 122p. NTIS, PC A06/MF AOl1. 

March 1, 1980-February 18, 1981 is the fourth year of work 
on the BX In Situ Oil Shale Project, and is the first year during 
which steam injection was continuous. During the year, 441,251 
barrels of water as steam were injected into Project injection wells 
at an average wellhead temperature of 655°F. and an average well- 
head pressure of 1346 PSIG. During the same period, 403,762 bar- 
rels of fluid were produced from the project production wells. The 
ratio of produced to injected fluid for the year was .71 to 1.0. 
Work accomplished during the year included the modification of 
equipment to allow continuous injection of superheated steam and 
the production of the first shale oil from production wells. 
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23151 (LA—8815-MS) Effects of injection gas composi- 
tion on modified in situ shale retort economics. Barnes, J.W. 
(Los Alamos National Lab., NM (USA)). Apr 1981. Con- 
tract W-7405-ENG-36. 14p. NTIS, PC A02/MF AOl1. Order 
Number DE81024006. 

The effects of injection gas composition on the performance 
and economics of a Modified In Situ oil shale retort have been ex- 
amined. The injection of air could produce oil at a slightly lower 
price than steam-air injection. Retort systems using steam-oxygen 
or carbon dioxide-oxygen are economically unattractive. A system 
using water and air could be economical if water addition can be 
controlled. Approximately one-quarter of the energy is produced as 
a retort off-gas that has a very low heating value. 


23152 (SAND—81-0562) Tar Sands Program. Quarterly 
report, 1 October 1980-31 December 1980. Wayland, J.R.; 
Mulac, A.J.; Fox, R.L.; Bartel, L.C.; Moyer, R.D. (Sandia 
National Labs., Albuquerque, NM (USA)). May 1981. Con- 
tract AC04-76DP00789. 34p. NTIS, PC A03/MF AOI1. 
Order Number DE81025051. 

Sandia National Laboratories contiued to assist the Laramie 
Energy Technology Center Tar Sands Program in the areas of res- 
ervoir access and alternate extraction concepts. This report covers 
the work done during the first quarter of FY80 in the areas of con- 
trolled source audio magnetotelluric mapping, steam quality sam- 
pling hardware, and tar sands dielectric probe development. 


23153 Spontaneous ignition in preheated beds of spent oil 
shale. Carley, J.F. (Lawrence Livermore Lab, Calif). Jn Situ 
; 4: No. 4, 293-323(1980). 

Inert-gas preheating appears to be a good way to start the 
retorting of oil-shale rubbles in situ. This work was undertaken to 
determine a property that is important for that process: the tem- 
perature at which spent-shale char spontaneously ignites in air and 
diluted air. The results obtained in this work, coupled with those of 
earlier simulation studies, indicate that inert-gas preheating should 
be a safe, economical and reliable method for initiating retorting in 
in situ oil shale rubbles. 9 refs. 


23154 Bed preparation concepts for true in situ oil shale 
processing: an evaluation of current technology. Boade, R.R.; 
Stevens, A.L.; Harak, A.E.; Long, A. (Sandia Lab, Albu- 
querque, NM). Jn Situ ; 4: No. 4, 345-370(1980). 

Prior experimental efforts to prepare underground oil shale 
beds for true in situ processing have in most cases employed the 
wellbore springing or the hydraulic/explosive fracturing concept. 
In general, these efforts have not been successful in producing the 
rubble beds required for effective retorting. This paper identifies 
reasons for the lack of success. 23 refs. 


0407 Health And Safety 


REFER ALSO TO CITATION(S) 23056 


23155 (UCRL—85237(Rev.1)) Risk estimates of impacts 
from emerging tar-sand technologies. Paper IAEA-SM-254/ 
26. Daniels, J.I.; Anspaugh, L.R.; Ricker, Y.E.; Rotariu, 
G.J. (Lawrence Livermore National Lab., CA (USA)). 11 
Jun 1981. Contract W-7405-ENG-48. 15p. (CONF-810652— 
3(Rev.1)). NTIS, PC A02/MF AOl. Order Number 
DE81023667. 

From International symposium on health impacts of different 
sources of energy; Nashville, TN, USA (22 Jun 1981). 

The risk of occurrence of significant unfavorable environ- 
mental, health, and safety impacts associated with tar-sand technol- 
ogies have been estimated. These estimates were made from infor- 
mation related to typical emerging surface (above ground) and in 
situ (underground) tar-sand oil-recovery processes. Both types of 
processes are being developed for use on tar-sand deposits in the 
US and may also be applicable to deposits in other countries. The 
levels of pollutant emissions affecting land, air, and water were de- 
termined from data related to current US field experiments involv- 
ing surface processes (including retort and solvent extraction meth- 
ods), and in situ techniques (including combustion and steam-injec- 
tion methods). Next, these data were extrapolated to determine pol- 


05 NUCLEAR FUELS 
0501 Reserves 


lutant levels expected from conceptual commercial facilities pro- 
ducing 20,000 bbl/d. These estimates predict the nature and magni- 
tude of environmental, health, and safety impacts. The likelihood- 
of-occurrence of these impacts was then assessed. Experience from 
other industries, including information concerning health and eco- 
system damage from air pollutants, measurements of ground-water 
transport of organic pollutants, and the effectiveness of environ- 
mental-control-technologies, was used to make this assessment. It 
was concluded from this assessment that certain adverse effects are 
more likely to occur than others. These effects can be ordered for 
surface and in situ technologies according to their likelihood-of-oc- 
currence. Occupational health problems including those related to 
worker exposure to carcinogenic and other hazardous substances 
are likely to occur during surface extraction. Public health and eco- 
system effects may occur from both technologies but will be local- 
ized and/or controllable. (DMC) 


0409 Waste Research And Management 


REFER ALSO TO CITATION(S) 23964 


0410 Enviromental Aspects 


REFER ALSO TO CITATION(S) 23056, 23155, 24142 


23156 (DOE/EP—0015) Oil shale surface retorting: En- 
vironmental Characterization Information Report. (Aerospace 
Corp., Germantown, MD (USA)). Jan 1981. Contract 
AT03-76EV74010. 68p. NTIS, PC A04/MF AOl1. Order 
Number DE81024019. 

This Environmental Characterization Information Report 
(ECIR) for Oil Shale, Surface Retorting: Paraho Process (Direct 
Mode) has been prepared from the latest available environmental 
and technical information collected from a number of sources. The 
plant chose for characterization is a 50 x 10° bbl/day syncrude 
equivalent facility using the Paraho Process (Direct Mode). The 
process, assumed plant operating parameters, resources needed, and 
the environmental residuals and products associated with the plant 
are presented. Annual resource usage and pollutant discharges are 
shown in English and metric units, assuming an annual plant capac- 
ity factor of 90%. In addition to annual quantities, the summary 
table gives quantities in terms of 10'* Btu of energy (syncrude) pro- 
duced for comparison between different energy processes. Twenty- 
one environmental points of interest are discussed individually. 
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23157 (DPST—81-146-5) Charlottesville 1° x 2° NTMS 
area Virginia and West Virginia: data report (abbreviated). 
Cook, J.R. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Apr 1981. Contract AC09- 
76SRO00001. 19p. NTIS, PC A02/MF AOl1. 

Data from ground water sites include (1) water chemistry 
measurements (pH, conductivity, and alkalinity), (2) physical meas- 
urements where applicable (water temperature, well description, 
etc.) and (3) elemental analyses (U, Al, Br, Cl, Dy, F, Mn, Na, and 
V). Data from sediment sites include (1) stream water chemistry 
measurements (pH, conductivity, and alkalinity), and (2) elemental 
analyses for sediment samples (U, Th, Hf, Al, Ce, Dy, Eu, Fe, La, 
Lu, Mn, Sc, Sm, Na, Ti, V, and Yb). Sample site descriptors 
(stream characteristics, vegetation, etc.) are also tabulated. Areal 
distribution maps, histograms, and cumulative frequency plots for 
most elements and for U/Th and U/Hf ratios are included on the 
microfiche. Key data from stream water sites include (1) water 
quality measurements (pH, conductivity, and alkalinity) and (2) ele- 
mental analyses (U, Al, Br, Cl, Dy, F, Mg, Mn, Na, and V). Urani- 
um concentrations in the sediments range from 0.20 to 165.90 ppM 
with a mean of 5.19 ppM. As with the Roanoke quadrangle to the 
south, the geochemical data are strongly correlated with the geolo- 
gy of the area. All elements in the sediment symbol plot maps are 
aligned with the regional structure and clearly belong to several 
populations. 
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23158 (STI/PUB—505) Uranium deposits in Latin Amer- 
ica: geology and exploration. Panel proceedings series. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). Feb 
1981. 625p. (In Spanish and English). (CONF-781282—). 
IAEA. 

From IAEA advisory group meeting on uranium deposits in 
Latin America: geology and exploration; Lima, Peru (4 Dec 1978). 

Thirty-five papers were presented at the symposium on Ura- 
nium Deposits: Geology and Exploration. These covered the fol- 
lowing areas: geochronological and tectonic evolution of the South 
American continent and its uranium potential; exploration tech- 
niques applicable to the South American environments; preliminary 
reconnaissance and regional favorability studies; uraniferous miner- 
alizations - geology and mine development; and recovery of urani- 
um as by-product of other mining operations. 


0502 Exploration 
REFER ALSO TO CITATION(S) 23158 


23159 (GJBX—115-81) Engineering report on _ the 
McDermitt caldera drilling project, Humboldt County, 
Nevada, Harney and Malheur Counties, Oregon. (Bendix 
Field Engineering Corp., Grand Junction, CO (USA)). May 
1981. Contract AC13-76GJ01664. 40p. NTIS, PC E03/$3. 
Order Number DE8 1023256. 

Includes 8 sheets of 24x reduction microfiche. 

This drilling project was conducted by Bendix Field Engi- 
neering Corporation (BFEC) in support of the US Geological 
Survey - US Department of Energy (DOE) National Uranium Re- 
source Evaluation (NURE) program. This project consisted of 
eleven drill holes ranging from 241 feet (73.46 m) to 1500 feet 
(457.2 m). A total of 6915.5 feet (2107.8 m) was cored. Geophysical 
logging was supplied by Bendix Field Engineering Corporation. 
The objective of this project was to test the uranium potential of 
the caldera fill sediments and to investigate areas were industry was 
unlikely to drill in the near future. Drilling commenced on Novem- 
ber 13, 1980 and was completed on February 22, 1981. 


23160 (GJBX—120(81)) Aerial gamma ray and magnetic 
survey: Tallahassee and Apalachicola quadrangles, Florida, 
Georgia and Alabama. Final report. (EG and G GeoMetrics, 
Sunnyvale, CA (USA)). Apr 1981. Contract AC13- 
76GJ01664. 347p. NTIS, PC E12/MF $4.25. 

Includes 12 sheets of 48x reduction microfiche. 

The combined Tallahassee and Apalachicola quadrangles 
cover 8800 square miles of area in southwestern Georgia and the 
eastern panhandle of Florida. The area includes thick sections of 
Cenozoic and Mesozoic platform deposits of the Southwestern 
Georgia Basin. Surficial exposures are comprised of Eocene to 
Recent deposits. A search of the available literature revealed no 
economically feasible uranium deposits within the area. A total of 
45 uranium anomalies were detected by the survey and are dis- 
cussed briefly in this report. All anomalies are extremely low in 
equivalent ppM values and a large number correlate well with cul- 
tural features. The magnetic data appear to be in general agreement 
with present structural interpretation. The data does suggest that 
some lithologic and/or structural complexities may be present in 
the Paleozoic and older basement material. 


23161 (GJBX—127(81)) National Uranium Resource 
Evaluation. Bibliographic index of Grand Junction office ura- 
nium reports. Johnson, J.B. (Mesa Coll., Grand Junction, 
CO (USA)). May 1981. Contract AC13- 76GJ01664. 13p. 
NTIS, PC E02/MF $4.70. Order Number DE81023252. 

Includes 12 sheets of 48x reduction microfiche. 

In October 1978, Mesa College entered into subcontract 
with Bendix Field Engineering Corporation (BFEC) to prepare a 
bibliographic index of the uranium raw materials reports issued by 
the Grand Junction Office of the US Department of Energy 
(DOE). Bendix, prime contractor to the Grand Junction Office, op- 
erates the Technical Library at the DOE facility. Since the early 
1950s, approximately 2700 reports have been issued by the Grand 
Junction Office. These reports were the results of uranium investi- 
gations conducted by federal agencies and their subcontractors. 
The majority of the reports cover geology, mineralogy, and metal- 
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lurgy of uranium and/or thorium. No single, complete list of these 
reports existed. The purpose of this subcontract was to compile a 
comprehensive index to these reports. The Mesa College geology 
faculty worked with the BFEC and DOE staffs to develop the 
format for the index. Undergraduate geology students from Mesa 
compiled a master record sheet for each report. All reports issued 
up to January 1, 1979 were included in the bibliography. The bib- 
liography is in preliminary, unedited form. It is being open-filed at 
this time, on microfiche, to make the information available to the 
public on a timely basis. The bibliography is divided into a master 
record list arranged in alpha-numeric order by report identification 
number, with separate indices arranged by title, author, state and 
county, 1° x 2° NTMS quadrangle, key words, and exploration 
area. 


23162 (GJBX—14%81)) Borehole neutron-model calcula- 
tions, phase III. Final report. Woolson, W.A.; Gritzner, 
M.L. (Science Applications, Inc., La Jolla, CA (USA)). 
May 1981. Contract AC13-76GJ01664. 61p. NTIS, PC A04/ 
MF AOl1. Order Number DE81023073. 

This report describes a research effort to improve the com- 
puter evaluation model, MUD, of neutron logging tools for urani- 
um exploration. The improvements involved incorporation into 
MUD previous stand-alone models developed at SAI for formation 
thermal absorption cross section perturbations, for thin-dipped ura- 
nium bed response, and for logging speed variations. A model for 
the self-shielding of the thermal neutron *He detectors as a func- 
tion of pressure was developed and incorporated into MUD. 


23163 (GJBX—150-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Survey Pass Quadran- 

le, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 16 Mar 1981. Contract W-7405-ENG-26. 145p. (K/ 
UR—300). NTIS, PC E05/MF $3.50. Order Number 
DE81024955. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 1227 stream 
water samples from the Survey Pass Quadrangle, Alaska. The sam- 
ples were collected by Los Alamos Scientific Laboratory; labora- 
tory analysis and data reporting were done by the Uranium Re- 
source Evaluation Project at Oak Ridge, Tennessee. 


23164 (GJBX—151-81) National Uranium Resource 
Evaluation ay md Hydrogeochemical and stream sediment 
reconnaissance basic data for Arctic Quadrangle, Alaska. 
(Oak Ridge Gaseous Diffusion Plant, TN (USA)). 30 Apr 
1981. Contract W-7405-ENG-26. 138p. (K/UR—301). 
NTIS, PC E05/MF $3.50. Order Number DE81023015. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 1100 water sam- 
ples from the Arctic Quadrangle, Alaska. The samples were collect- 
ed by Los Alamos Scientific Laboratory; laboratory analysis and 
data reporting were done by the Uranium Resource Evaluation 
Project at Oak Ridge, Tennessee. 


23165 (GJBX—152-81) National Uranium Resource 
Evaluation —— Hydrogeochemical and stream sediment 
reconnaissance data for Barter Island Quadrangle, 
Alaska. (Oak Rider e Gaseous Diffusion Plant, TN (USA)). 
30 Apr 1981. Contract W-7405-ENG-26. 46p. (K/UR—302). 
NTIS, PC E02/MF $3.50. Order Number DE81023014. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 25 water samples 
from the Barter Quadrangle, Alaska. The samples were collected 
by Los Alamos Scientific Laboratory; laboratory analysis and data 
reporting were done by the Uranium Resource Evaluation Project 
at Oak Ridge, Tennessee. 


23166 (GJBX—153-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Beaver Quadrangle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
30 Apr 1981. r= a W-7405-ENG-26. 106p. (K/UR— 


303). NTIS, Number 
DE81024949. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 642 water sam- 


ples from the Beaver Quadrangle, Alaska. The samples were col- 


PC E04/MF = $3.50. Order 
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lected by Los Alamos Scientific Laboratory; laboratory analysis 
and data reporting were done by the Uranium Resource Evaluation 
Project at Oak Ridge, Tennessee. 


23167 (GJBX—154-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Bradfield Canal Quad- 
rangle, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 30 Apr 1981. Contract W-7405-ENG-26. 77p. (K/ 
UR—304). NTIS, PC E04/MF $3.50. Order Number 
DE81024957. 

Includes | sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 330 water sam- 
ples from the Bradfield Canal Quadrangle, Alaska. The samples 
were collected by Los Alamos Scientific Laboratory; laboratory 
analysis and data reporting were done by the Uranium Resource 
Evaluation Project at Oak Ridge, Tennessee. 


23168 (GJBX—155-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Chandler Lake Quad- 
rangle, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 30 Apr 1981. Contract W-7405-ENG-26. 106p. (K/ 
UR—305). NTIS, PC E04/MF $3.50. Order Number 
DE8 1024947. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 616 water sam- 
ples from the Chandler Lake Quadrangle, Alaska. The samples 
were collected by Los Alamos Scientific Laboratory; laboratory 
analysis and data reporting were done by the Uranium Resource 
Evaluation Project at Oak Ridge, Tennessee. 


23169 (GJBX—156-81) National Uranium Resource 
Evaluation Program. Hydrogeochemical and stream sediment 
reconnaissance basic data for Demarcation Point Quadrangle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
30 Apr 1981. Contract W-7405-ENG-26. 98p. (K/UR—306). 
NTIS, PC E04/MF $3.50. Order Number DE81024948. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 520 water sam- 
ples from the Demarcation Point Quadrangle, Alaska. The samples 
were collected by Los Alamos Scientific Laboratory; laboratory 
analysis and data reporting were done by the Uranium Resource 
Evaluation Project at Oak Ridge, Tennessee. 


23170 (GJBX—157-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Flaxman Island Quad- 
rangle, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 30 Apr 1981. Contract W-7405-ENG-26. 46p. (K/ 
UR—307). NTIS, PC E02/MF $3.50. Order Number 
DE81024959. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 55 water samples 
from the Flaxman Quadrangle, Alaska. The samples were collected 
by Los Alamos Scientific Laboratory; laboratory analysis and data 
reporting were done by the Uranium Resource Evaluation Project 
at Oak Ridge, Tennessee. 


23171 (GJBX—158-81) National Uranium Resource 
Evaluation Program. Hydrogeochemical and stream sediment 
reconnaissance basic data for Hughes Quadrangle, Alaska. 
(Oak Ridge Gaseous Diffusion Plant, TN (USA)). 29 May 
1981. Contract W-7405-ENG-26. 102p. (K/UR—308). 
NTIS, PC E04/MF $3.50. Order Number DE8 1024960. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 627 water sam- 
ples from the Hughes Quadrangle, Alaska. The samples were col- 
lected by Los Alamos Scientific Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


23172 (GJBX—159-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Juneau Quadrangle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
30 Apr 1981. Contract W-7405-ENG-26. 86p. (K/UR—309). 
NTIS, PC E04/MF $3.50. Order Number DE81024961. 


Includes 1 sheet of 48x reduction microfiche. 
Field and laboratory data are presented for 399 water sam- 


ples from the Juneau Quadrangle, Alaska. The samples were col- 
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lected by Los Alamos Scientific Laboratory; laboratory analysis 
and data reporting were done by the Uranium Resource Evaluation 
Project at Oak Ridge, Tennessee. 


23173 (GJBX—160-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Killik River Quadran- 
gle, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 30 Apr 1981. Contract W-7405-ENG-26. 99p. (K/ 
UR—310). NTIS, PC E04/MF $3.50. Order Number 
DE81024954. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 619 water sam- 
ples from the Killik River Quadrangle, Alaska. The samples were 
collected by Los Alamos Scientific Laboratory; laboratory analysis 
and data reporting were done by the Uranium Resource Evaluation 
Project at Oak Ridge, Tennessee. 


23174 (GJBX—161-81) National Uranium Resource 
Evaluation Program. Hydrogeochemical and stream sediment 
reconnaissance basic data for Lookout Ridge Quadrangle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
30 Apr 1981. Contract W-7405-ENG-26. 103p. (K/UR— 
311). NTIS, PC E04/MF_ $3.50. Order Number 
DE8 1024950. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 580 stream and 
lake water samples from the Lookout Ridge Quadrangle, Alaska. 
The samples were collected by Los Alamos Scientific Laboratory; 
laboratory analysis and data reporting were done by the Uranium 
Resources Evaluation Project at Oak Ridge, Tennessee. 


23175 (GJBX—162-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Mt. Fairweather 
Quadrangle, Alaska. (Oak Ridge Gaseous Diffusion Plant, 
TN (USA)). 30 Apr‘ 1981. Contract W-7405-ENG-26. 40p. 
(K/UR—312). NTIS, PC E02/MF $3.50. Order Number 
DE81024956. 

Includes 1 sheet of 48x reduction microfiche. 

Fieid and laboratory data are presented for 30 water samples 
from the Mt. Fairweather Quadrangle, Alaska. The samples were 
collected by Los Alamos Scientific Laboratory; laboratory analysis 
and data reporting were done by the Uranium Resource Evaluation 
Project at Oak Ridge, Tennessee. 


23176 (GJBX—163-81) Hydrogeochemical and stream 


sediment reconnaissance 
tains Quadrangle, Alaska. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). 29 May 1981. Contract W-7405-ENG-26. 
137p. (K/UR—314). NTIS, PC EO0O5/MF $3.50. Order 
Number DE81024953. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 1128 water sam- 
ples from the Philip Smith Mountains Quadrangle, Alaska. The 
samples were collected by Los Alamos Scientific Laboratory; labo- 
ratory analysis and data reporting were performed by the Uranium 
Resource Evaluation Project at Oak Ridge, Tennessee. 


basic data for Philip Smith Moun- 


23177 (GJBX—164-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Skagway Quadrangle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
29 May 1981. Contract W-7405-ENG-26. 87p. (K/UR— 
318). NTIS, PC E04/MF _ $3.50. Order Number 
DE81024951. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 346 water sam- 
ples from the Skagway Quadrangle, Alaska. The samples were col- 
lected by Los Alamos Scientific Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


23178 (GJBX—165-81) Hydrogeochemical and stream 
sediment reco basic data for Taku River Quadran- 
gle, Alaska. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 29 May 1981. Contract W-7405-ENG-26. 70p. (K/ 
UR—319). NTIS, PC E03/MF $3.50. Order Number 
DE8 1024962. 
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Includes | sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 205 water sam- 
ples from the Taku River Quadrangle, Alaska. The samples were 
collected by Los Alamos Scientific Laboratory; laboratory analysis 
and data reporting were performed by the Uranium Resource Eval- 
uation Project at Oak Ridge, Tennessee. 


23179 (GJBX—166-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Atlin Quadrangle, 
Alaska. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
29 May 1981. Contract W-7405-ENG-26. 24p. (K/UR— 
321). NTIS, PC EOI/MF_ $3.50. Order Number 
DE81024952. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 7 water samples 
from the Atlin Quadrangle, Alaska. The samples were collected by 
Los Alamos Scientific Laboratory; laboratory analysis and data re- 
porting were performed by the Uranium Resource Evaluation Pro- 
ject at Oak Ridge, Tennessee. 


23180 (GJBX—167-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Fargo NTMS Quad- 
rangle, North Dakota; Minnesota. (Oak Ridge Gaseous Dif- 
fusion Plant, TN (USA)). 31.Mar 1981. Contract W-7405- 
ENG-26. 26lp. (K/UR—146). NTIS, PC E09/MF $3.50. 
Order Number DE81023231. 

Includes 2 sheets of 48x reduction microfiche. 

Results of a reconnaissance geochemical survey of the Fargo 
Quadrangle, North Dakota; Minnesota are reported. Field and labo- 
ratory data are presented for 642 groundwater and 238 stream sedi- 
ment samples. Statistical and areal distributions of uranium and pos- 
sible uranium-related variables are displayed. A generalized geolog- 
ic map of the survey area is provided, and pertinent geologic fac- 
tors which may be of significance in evaluating the potential for 
uranium mineralization are briefly discussed. Interpretation of the 
groundwater data indicates that the largest area of uranium concen- 
trations (>9.34 ppB) occurs in the northwestern corner of the 
quadrangle producing from shallow wells within Pleistocene glacial 
deposits. The clustering of high uranium values predominantly 
within the northwestern corner, despite the widespread exposure of 
Pleistocene glacial deposits throughout the quadrangle, may indi- 
cate an important interplay between the proximity of bedrock to 
the surface and its composition. Stream sediment data indicate high 
uranium values distributed over most of the quadrangle. This would 
indicate that high uranium values are not restricted to specific geo- 
logic units but more likely controlled by glacial and paraglacial 
processes affecting sediment mobilization and deposition. 


23181 (GJBX—168-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Thief River Falls 
NTMS Quadrangle, Minnesota; North Dakota. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)). 31 Mar 1981. Con- 
tract W-7405-ENG-26. 253p. (K/UR—150). NTIS, PC 
E09/MF $3.50. Order Number DE81023872. 

Includes 2 sheets of 48x reduction microfiche. 

Results of a reconnaissance geochemical survey of the Thief 
River Falls Quadrangle, Minnesota and North Dakota, are report- 
ed. Statistical data and symbol plots for uranium and uranium-relat- 
ed variables are presented for 471 groundwater and 342 stream 
sediment samples. Also included is a discussion on geologic factors 
considered significant in evaluating the potential for uranium miner- 
alization. Groundwater data indicate two types of groundwater are 
produced in the quadrangle: (1) highly mineralized water in the 
west, and (2) better quality water in the east. High uranium, specif- 
ic conductance, calcium, potassium, magnesium, selenium, sulfate, 
and total alkalinity values are associated with the western trend of 
mineralized water. Upward migration of groundwater through Cre- 
taceous bedrock may strongly influence the chemical characteristics 
of the groundwaters. Stream sediment data indicate that the distri- 
bution of uranium and associated variables is a function of the min- 
eralogy and the source material for the glacial deposits. The north 
central region of the quadrangle contains most of the sediments that 
have high uranium values. 
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23182 (GJBX—173(81)) Uranium hydrogeochemical and 
stream sediment reconnaissance data release for the Red 
Creek quartzite special study area, vernal NIMS quadrangle, 
Utah/Colorado, including concentrations of forty-six addition- 
al elements. Goff, S. (Los Alamos National Lab., NM 
(USA)). Apr 1981. Contract W-7405-ENG-36. 23p. (LA— 
8484-MS). NTIS, PC A02/MF AOl. Order Number 
DE81025002. 

Reported are uranium and other elemental data resulting 
from the Hydrogeochemical and Stream Sediment Reconnaissance 
(HSSR) of the Red Creek Quartzite special study area, Vernal Na- 
tional Topographic Map Series (NTMS) quadrangle, Utah/Colora- 
do. The LASL is responsible for conducting the HSSR primarily in 
the Rocky Mountain states of New Mexico, Colorado, Wyoming, 
and Montana and in Alaska. The HSSR is part of the United States 
Department of Energy’s National Uranium Resource Evaluation 
(NURE), which is designed to provide improved estimates of the 
availability and economics of nuclear fuel resources and make avail- 
able to industry information for use in the development and pro- 
duction of uranium resources. The HSSR data will ultimately be in- 
tegrated with data from other NURE programs. Totals of 22 water 
and 140 sediment smaples were collected from 148 locations in the 
study area. The study area, in the north-central portion of the 
Vernal NTMS quadrangle, is covered by four 7-1/2’ topographic 
maps: Dutch John, Goslin Mountain, and Clay Basin, Utah; and 
Willow Creek Butte, Utah/Colorado. Additional HSSR data are 
available for the entire Vernal quadrangle. All field and analytical 
data are presented in Appendix I. Figure 1 is an index and sample 
location map that can be used in conjunction with the 1:250 000- 
scale topographic map of the Vernal quadrangle. Standardized 
field, analytical, and data base management procedures were fol- 
lowed in all phases of the study. These procedures are described 
briefly in Appendix II-A. The data presented in Appendix I are 
available on magnetic tape from GJOIS Project, Union Carbide 
Corporation (UCC-ND), Computer Applications Department, 4500 
North Building, Oak Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 38730. 


23183 (GJBX—174(81)) Detailed uranium hydrogeoche- 
mical survey of ground water from the Southern Powder 
River Basin special study area, Wyoming. Purson, J.D. (Los 
Alamos Scientific Lab., NM (USA)). Mar 1981. Contract 
W-7405-ENG-36. 77p. NTIS, PC AOS5/MF AOl. Order 
Number DE81025024. 

This report contains data collected during a geochemical 
survey for uranium in the southern Powder River Basin special 
study area in east-central Wyoming by the Los Alamos Scientific 
Laboratory (LASL) as part of the nationwide Hydrogeochemical 
and Stream Sediment Reconnaissance (HSSR). The HSSR program 
is part of the United States Department of Energy's National Urani- 
um Resource Evaluation, which is designed to provide an im- 
proved estimate of the availability and economics of nuclear fuel 
resources and to make available to industry information for use in 
the development and production of uranium resources. The HSSR 
data ultimately will be integrated with data from airborne radiomet- 
ric surveys and geological investigations to complete the entire 
NURE program. A total of 946 water samples was collected from 
946 locations. No sediments were collected. The samples collected 
for this study are ground waters from areas that are adjacent to or 
underlain by the Eocene Wasatch and Fort Union formations. The 
sandstones of these formations are the principle host rocks for sev- 
eral major uranium mining districts in the southern Powder River 
Basin. All of the samples were collected between May and Septem- 
ber 1979 by a commercial contractor. Uranium concentration, field 
measurement, weather, geologic, and geographic data for each 
sample location are listed for water in Appendix I. Appendix II de- 
scribes standard LASL HSSR field and analytical procedures and 
explains the codes used in Appendix I. 


23184 (GJQ—008(81)) Dubois Quadrangle, Idaho and 
Montana. Wodzicki, A.; Krason, J. (Geoexplorers Interna- 
tional, Inc., Denver, CO (USA)). Jun 1981. Contract AC13- 
76GJ01664. 158p. NTIS, PC E06/MF $3.50. Order Number 
DE8 1024328. 

Includes 5 sheets of 48x reduction microfiche. 

Within the Dubois Quadrangle (Idaho and Montana), envi- 
ronments favorable for uranium deposits, based on National Urani- 
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um Resource Evaluation criteria, occur in the McGowan Creek 
Formation and within some Tertiary sedimentary basins. The Mis- 
sissippian McGowan Creek Formation consists of uraniferous, 
black, siliceous mudstone and chert with minor porous sedimentary 
channels. In the southern Beaverhead Mountains it has been frac- 
tured by a bedding-plane fault, and uranium has been further con- 
centrated by circulating groundwater in the porous channels and 
brecciated zones, both of which contain about 200 ppM uranium. 
The northern parts of the Pahsimeroi River, Lemhi River, Medi- 
cine Lodge Creek, Horse Prairie, and Sage Creek Basins are con- 
sidered favorable for sandstone-type uranium deposits. Evidence 
present includes suitable source rocks such as rhyolitic flow brec- 
cia, laharic deposits, or strongly welded tuffs; permeable sediments, 
including most sandstones and conglomerates, providing they do 
not contain devitrified glass; suitable reductants such as lignite, 
pyrite, or low-Eh geothermal water; and uranium occurrences. 


23185 (LA—7543-MS) Uranium hydrogeochemical and 
stream sediment reconnaissance data release for the Rock 
Springs NTMS Quadrangle, Wyoming, including concentra- 
tions of forty-two additional elements. Morgan, T.L. (Los 
Alamos Scientific Lab., NM (USA)). Jan 1981. Contract W- 
7405-ENG-36. 187p. NTIS, PC A09/MF AOI. Order 
Number DE81023994. 

This report contains data collected by the Los Alamos Sci- 
entific Laboratory (LASL) during a regional geochemical survey 
for uranium in the Rock Springs National Topographic Map Series 
(NTMS) quadrangle, southwestern Wyoming, as part of the nation- 
wide hydrogeochemical and Stream Sediment Reconnaissance 
(HSSR). Totals of 397 water and 1794 sediment samples were col- 
lected from 1830 locations in the Rock Springs quadrangle of 
southern Wyoming during the summer of 1976. The average urani- 
um concentration of all water samples is 6.57 ppb and the average 
sediment uranium concentration is 3.64 ppM. Elemental concentra- 
tion, field measurement, weather, geologic, and geographic data for 
each sample location are listed for waters and for sediments in the 
appendices. Uranium/thorium ratios for sediment samples are also 
included. A sample location overlay (Plate I) at 1:250 000 scale for 
use in conjunction with the Rock Springs NTMS quadrangle sheet 
(US Geological Survey, 1954) is provided. All elemental analyses 
were performed at the LASL. Water samples were initially ana- 
lyzed for uranium by fluorometry. All water samples containing 
more than 40 ppB uranium were reanalyzed by delayed-neutron 
counting. Sediments were analyzed for uranium and thorium as 
well as Al, Sb, Ba, Be, Bi, Cd, Ca, Ce, Cs, Cl, Cr, Co, Cu, Dy, Eu, 
Au, Hf, Fe, La, Pb, Li, Lu, Mg, Mn, Ni, Nb, K, Rb, Sm, Sc, Ag, 
Na, Sr, Ta, Tb, Sn, T, W, V, Yb, and Zn. All sediments were ana- 
lyzed for uranium by delayed-neutron counting. Other elemental 
concentrations in sediments were determined by neutron-activation 
analysis for 30 elements, by x-ray fluorescence for 12 elements, and 
by arc-source emission spectrography for 2 elements. These analyt- 
ical methods are described briefly in the appendix. This report is 
simply a data release and is intended to make the data available to 
the DOE and to the public as quickly as possible. 


23186 (LA—8482-MS) Detailed uranium hydrogeochemi- 
cal and stream sediment reconnaissance data release for the 
eastern portion of the Montrose NIMS Quadrangle, Colora- 
do, including concentrations of forty-five additional elements. 
Maassen, L.W. (Los Alamos Scientific Lab., NM (USA)). 
Jan 1981. Contract W-7405-ENG-36. 219p. NTIS, PC A10/ 
MF AOl1. Order Number DE81023995. 

In September and October 1979, the Los Alamos Scientific 
Laboratory (LASL) conducted a detailed geochemical survey for 
uranium primarily in the Sawatch Range in the eastern part of the 
Montrose National Topographic Map Series (NTMS) quadrangle, 
Colorado, as part of the National Hydrogeochemical and Stream 
Sediment Reconnaissance (HSSR). Totals of 1034 water and 2087 
sediment samples were collected from streams and springs from 
2088 locations within a 5420-km? area. Statistical data for uranium 
concentrations in water and sediment samples are presented. Ele- 
mental concentration, field measurement, weather, geologic, and 
geographic data for each sample location are listed for waters and 
for sediments in appendices. Uranium/thorium ratios for sediment 
samples are also included. This report contains uranium analyses for 
water samples and multielement analyses for sediment samples. 
Sediments were analyzed for uranium and thorium as well as Al, 
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Sb, As, Ba, Be, Bi, Cd, Ca, Ce, Cs, Cl, Cr, Co, Cu, Dy, Eu, Au, 
Hf, Fe, La, Pb, Li, Lu, Mg, Mn, Ni, Nb, K, Rb, Sm, Sc, Se, Ag, 
Na, Sr, Ta, Tb, Sn, Ti, W, V, Yb, Zn, and Zr. All elemental analy- 
ses were performed at the LASL. Water samples were analyzed for 
uranium by fluorometry. Sediments were analyzed for uranium by 
delayed neutron counting. Other elemental concentrations in sedi- 
ments were determined by neutron activation analysis for 31 ele- 
ments, by x-ray fluorescence for 12 elements, and by arc-source 
emission spectrography for 2 elements. Descriptions of procedures 
as analytical precisions and detection limits are given in the appen- 
dix. 


0503 Mining 


23187 (PB—81-106783) Environmental assessment of in 
situ mining. Open file report (final). Kasper, D.R.; Martin, 
H.W.; Munsey, L.D.; Bhappu, R.B.; Chase, C.K. (PRC 
Toups Corp., Orange, CA (USA)). Dec 1979. Contract 
J0265022. 294p. NTIS, PC A13/MF AOI. 

This study evaluates selective environmental impacts of two 
distinct in situ mining techniques. In situ leaching of uranium, por- 
phyry copper, and native copper and in situ borehole slurry mining 
of uranium, sandstone, and pebble phosphate ores are the tech- 
niques and minerals investigated. The potential impacts onsite in the 
desert southwest (porphyry copper), Michigan (native copper), 
Texas and Wyoming (uranium), and Florida and North Carolina 
(phosphate) are discussed. The study emphasizes those impacts that 
are unique to in situ solution leaching and borehole slurry mining. 
Impacts that are characteristic of all construction projects in the 
general geographical areas investigated, such as socioeconomic ef- 
fects on surrounding communities, and site-specific impacts such as 
rare and endangered species, are beyond the scope of this study. 
For each of the in situ processes and associated ores investigated, 
the physical and chemical characteristics of the systems are de- 
scribed, the toxicity of the leaching solutions are presented, and the 
potential impacts on the environment are developed. 


0505 Enrichment 
REFER ALSO TO CITATION(S) 23963, 24631 
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23188 (CONF-810606—41) Preliminary investigation of 
252Cf-driven neutron noise analysis for subcritical fuel solu- 
tion systems. Mihalczo, J.T.; Kryter, R.C.; King, W.T. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 6p. NTIS, PC A02/MF A0Ol. Order Number 
DE81023217. 

From American Nuclear Society's annua! meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

A method for determining the reactivity of highly subcritical 
systems of fissile material, using neutron-noise power spectral densi- 
ties in conjunction with a **Cf source, had previousy been tested 
in two fast reactor critical assemblies (a mockup of the Fast Flux 
Test Facility reactor and unreflected enriched uranium metal as- 
semblies) and one thermal reactor (a light-water moderated and re- 
flected lattice of Oak Ridge Research Reactor fuel elements). The 
last-mentioned test demonstrated the effectiveness of the method in 
water-moderated systems and thereby prompted the present study 
of its application to facilities for fuel preparation, reprocessing, and 
storage. To investigate the applicability of this method to facilities 
for fuel preparation, reprocessing, and storage, limited experiments 
were performed with a uranyl fluoride solution. The Los Alamos 
National Laboratory SHEBA facility, an unreflected cylindrical 
tank (56 cm diam), was partially filled with a solution containing 5 
wt % ™5U-enriched uranium (rho (U) ~ 1 g/cm‘, H/U atomic 
ratio ~ 550). The tank had a central 5-cm-diam axial hole in which 
the *°°Cf source was placed at the midpoint of the solution. Meas- 
urements were performed at various solution heights from 60% of 
the critical height to near-critical height (~ 36 cm). 
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23189 Measurement of the enthalpy and specific heat of a 
Be.C-graphite-UC, reactor fuel material to 1980 k. Roth, 
E.P. (Sandia Lab, Albuquerque, NM). American Society of 
Mechanical Engineers, |Paper| ; No. 80-WA/HT-54, 1- 
10(1980). 

The enthalpy and specific heat of a Be/sub 2/C-graphite- 
UC/sub 2/ composite nuclear fuel material have been measured 
over the temperature range 300-1980 K using both differential scan- 
ning calorimetry and liquid argon vaporization calorimetry. The 
fuel material measured was developed at Sandia National Laborato- 
ries for use in pulsed test reactors. The combined experimental 
enthalpy data were fit using a spline routine and differentiated to 
give the specific heat. 21 refs. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 23188, 23196, 23228, 23971 


23190 (ORNL/TM—7773) Consolidated fuel reprocess- 
ing program. Progress report, January 1-March 31, 1981. 
(Oak Ridge National Lab., TN (USA)). Jun 1981. Contract 
W-7405-ENG-26. 44p. NTIS, PC A03/MF AOl. Order 
Number DE81023854. 

Progress and activities are reported on process development, 
laboratory R and D, engineering research, engineering systems, In- 
tegrated Equipment Test (IET) facility operations, and HTGR fuel 
reprocessing. (DLC) 


23191 (PNL—3434) Development of a water boil-off 
spent-fuel calorimeter system. Creer, J.M.; Shupe, J.W. Jr. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
May 1981. Contract AC06-76RL01830. 156p. NTIS, PC 
A08/MF A0O1. Order Number DE81024151. 

A calorimeter system was developed to measure decay heat 
generation rates of unmodified spent fuel assemblies from commer- 
cial nuclear reactors. The system was designed, fabricated, and suc- 
cessfully tested using the following specifications: capacity of one 
BWR or PWR spent fuel assembly; decay heat generation range 0.1 
to 2.5 kW; measurement time of < 12 h; and an accuracy of +- 
10% or better. The system was acceptance tested using a dc refer- 
ence heater to simulate spent fuel assembly heat generation rates. 
Results of these tests indicated that the system could be used to 
measure heat generation rates between 0.5 and 2.5 kW within +- 
5%. Measurements of heat generation rates of ~ 0.1 kW were ob- 
tained within +- 15%. The calorimeter system has the potential to 
permit measurements of heat generation rates of spent fuel assem- 
blies and other devices in the 12- to 14-kW range. Results of calori- 
metry of a Turkey Point spent fuel assembly indicated that the as- 
sembly was generating ~ 1.55 kW. 


23192 Apparatus for leaching core material from clad nu- 
clear fuel pin segments. Yarbro, O.O. (to Dept. of Energy). 
US Patent 4,230,675. 28 Oct 1980. Filed date 15 Feb 1978. 
vp. 

PAT-APPL-878,047. 

This invention relates to improved apparatus for countercur- 
rently contacting liquids and solids to dissolve, or leach, a selected 
component of the solids while minimizing back-mixing of the liquid 
phase. The apparatus includes an elongated drum which is rotatable 
about its longitudinal axis in either direction and is partitioned radi- 
ally into a solids-inlet/liquid-outlet compartment at one end, a 
solids-outlet/liquid-inlet compartment at its other end, and leaching 
compartments therebetween. The drum is designed to operate with 
its acid-inlet end elevated and with the longitudinal axis of the 
drum at an angle in the range of from about 3* to 14* to the hori- 
zontal. Each leaching compartment contains a chute assembly for 
advancing solids into the next compartment in the direction of 
solids flow when the drum is rotated in a selected direction. The 
chute assembly includes a solids-transfer baffle and a chute in the 
form of a slotted, skewed, conical frustum portion. When the drum 
is rotated in the direction opposite to that effecting solids transfer, 
the solids-transfer baffles continually separate and re -mix the solids 
and liquids in their respective compartments. The partitions defin- 
ing the leaching compartments are formed with corresponding 
outer, annular, imperforate regions, each region extending inwardly 
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from the partition rim to an annular array of perforations concen- 
tric with the rim. In each leaching compartment, the spacing be- 
tween the rim and the perforations determines the depth of liquid at 
the liquid-outlet end of the compartment. The liquid input to the 
drum assembly flows continuously through the compartments, pre- 
venting back-mixing due to density differences, whereas backflow 
due to waves generated by the solids-transfer baffles is virtually 
eliminated because of the tilted orientation of the drum assembly. 


0509 Transport And Storage 


23193 (AGNS—47921-3026-TPR-4) Demonstrate fuel dis- 
assembly/encapsulation. Technical progress report, January- 
March 1981. (Allied-General Nuclear Services, Barnwell, 
SC (USA)). 24 Apr 1981. Contract AC09-79ET47921. 10p. 
NTIS, PC A02/MF A0O1. Order Number DE81023132. 

Work on this project is focused on demonstrating disassem- 
bly and encapsulation of nuclear fuels as a means to increase spent 
fuel storage. The Equipment/Procedure Preparation sub-task is 
nearing completion. The Equipment Demonstration sub-task has 
been initiated and the Process Assessment Studies sub-task contin- 
ues underway. The equipment design effort associated with the first 
sub-task, the component testing and checking associated with the 
second sub-task, and the technical studies and investigations associ- 
ated with the latter sub-task continue to verify the feasibility of this 
concept to enhance the use of fuel storage resources. 


23194 (AGNS—47921-TPR-15) AFR spent fuel storage 
program. Technical progress report, January 1981-March 
1981. (Allied-General Nuclear Services, Barnwell, SC 
(USA)). 28 Apr 1981. Contract AC09-79ET47921. IIp. 
NTIS, PC A02/MF AO1. Order Number DE81023129. 

Work on this project is focused on developing design and li- 
censing information for the model facility. Deliverables were sub- 
mitted to DOE for facility modification, security design, and licens- 
ing documentation. Work is essentially complete on the high-densi- 
ty rack design with deliverable planned for April 30, 1981. A con- 
tinuing program for completion of design and licensing information 
development was initiated by AGNS in February 1981. Progress to 
date is satisfactory. 


23195 (DOE/NV/00597—7) Spent Fuel Handling and 
Packaging Program Demonstration at the Nevada Test Site. 
Bolmgren, C.R. (Westinghouse Electric Corp., Pittsburgh, 
PA (USA). Advanced Energy Systems Div.). Feb 1980. 
Contract AC08-76NV00597. 108p. NTIS, PC A06/MF AO1. 
Order Number DE81024160. 

The Spent Fuel Handling and Packaging Program Demon- 
stration was initiated in 1977 to develop and test the capability to 
satisfactorily encapsulate typical spent fuel assemblies from com- 
mercial light water nuclear power plants and to establish the suit- 
ability of surface (Sealed Storage Cask) and near surface (drywell) 
concepts for the interim dry storage of the encapsulated spent fuel 
assemblies. The E-MAD facility at the Nevada Test Site was 
chosen as the location for this demonstration. This document de- 
scribes the Sealed Storage Cask and drywell storage configuration, 
the processes and equipment utilized to encapsulate the spent fuel 
assemblies and place them into the storage configurations, and the 
thermal tests performed to establish the suitability of the storage 
configurations. Also presented is a criticality safety evaluation for 
the spent fuel handling operations and the storage configurations. 


23196 (ENICO—1082) Identification of sources and re- 
moval off excessive radioactive contamination and turbidity 
from the ICPP fuel-storage-basin water. Rhodes, D.W. 
(Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA)). Apr 
1981. Contract AC07-791D01675. 61p. NTIS, PC A04/MF 
AO1. Order Number DE81024975. 

The Fuel Receiving and Storage Facility at the Idaho 
Chemical Processing Plant, Idaho Falls, Idaho, includes a large 
water-filled basin (5.7 x 10° liters of water) to store irradiated fuel 
awaiting reprocessing. This report identifies the sources of radioac- 
tive contamination and suspended solids that interfered frequently 
with the handling of fuel underwater and describes the corrective 
measures used to reduce the radioactive contamination to a low 
level and to return water clarity to its original excellent quality. 
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23197 (HEDL-TME—81-3) Perspective on fission gas re- 
lease from spent fuel rods during geologic disposal. Fish, 
R.L.; Einziger, R.E. (Hanford Engineering Development 
Lab., Richland, WA (USA)). May 1981. Contract AC14- 
76FF02170. 137p. NTIS, PC AO7/MF AO1. Order Number 
DE81023862. 

Release of pressurization gas, fission product gases and fis- 
sion product volatiles contained within light water reactor (LWR) 
spent fuel rods is of concern relative to pressurization of fuel rod 
cladding, waste package components and the repository geology. 
Pressurization effects on each of these spent fuel repository barriers 
were analyzed considering three different spent fuel waste forms 
and three hypothetical gas release scenarios. No adverse pressuriza- 
tion effects were evident for the cases analyzed, which considered 
packages containing single pressurized water reactor (PWR) spent 
fuel assemblies. The method of analysis is generally applicable to 
other canister and spent fuel configurations. As part of the analysis, 
calculations of fission product and gas inventories as a function of 
burnup and storage time were made using the ORIGEN2 code. 


0520 Waste Management 


REFER ALSO TO CITATION(S) 23217, 23219, 23220, 23221, 23557, 23570, 
23951, 23952, 24153, 24421, 24427 


23198 (AD-A—088666) Testing iodized activated carbon 
filters with non-radioactive methyl iodide. Final report. Deitz, 
V.R.; Romans, J.B. (Naval Research Lab., Washington, DC 
(USA)). 30 May 1980. 58p. NTIS, PC A04/MF AOI. 

Iodized carbons, impregnated with KIx(KI + x12), were 
evaluated for trapping methyl iodide-127. In this method the com- 
plete effluent of the carbon is sampled and analyzed continuously. 
In contrast, the RDT-M16 test procedure counts the carbon and 
the back-up beds for the accumulated 131 species and no informa- 
tion is obtained for the interaction of the large amount of carrier 
methyl iodide-127 with the iodized charcoal. The test apparatus to 
measure the penetration of methyl iodide-127 is described and the 
calibration procedures are detailed. Results are given for the pene- 
tration of methyl iodide-127 through new activated carbons, car- 
bons in service, and exhausted carbons withdrawn from service. 
The reduction in trapping efficiency with service is accompanied 
by the development of a maximum in the concentration of methyl 
iodide-127 during the air purge after the dose period. This behavior 
has escaped notice with methyl iodide-131 due to the way that test 
is made. The chromatographic holdup of methyl iodide-127 by car- 
bons in service, together with the subsequent slow desorption step, 
could result in a dilution of the penetration iodine to acceptable 
levels under some conditions encountered in plant filter operations. 


23199 (CONF-810482—1) Conceptual aspects of fiscal in- 
teractions between local governments and federally-owned, 
high-level radioactive waste-isolation facilities. Bjornstad, 
D.J.; Johnson, K.E. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 30p. NTIS, PC A03/MF 
AOl. 

From Annual meeting of Southern Regional Science Associ- 
ation; Washington, DC, USA (14 Apr 1981). 

is paper examines a number of ways to transfer revenues 

between a federally-owned high level radioactive waste isolation fa- 
cility (hereafter simply, facility) and local governments. Such pay- 
ments could be used to lessen fiscal disincentives or to provide 
fiscal incentives for communities to host waste isolation facilities. 
Two facility characteristics which necessitate these actions are sin- 
gled out for attention. First, because the facility is federally owned, 
it is not liable for state and local taxes and may be viewed by com- 
munities as a fiscal liability. Several types of payment plans to cor- 
rect this deficiency are examined. The major conclusion is that 
while removal of disincentives or creation of incentives is possible, 
plans based on cost compensation that fail to consider opportunity 
costs cannot create incentives and are likely to create disincentives. 
Second, communities other than that in which the facility is sited 
may experience costs due to the siting and may, therefore, oppose 
it. These costs (which also accrue to the host community) arise due 
to the element of risk which the public generally associates with 
proximity to the transport and storage of radioactive materials. It is 
concluded that under certain circumstances compensatory payments 
are possible, but that measuring these costs will pose difficulty. 
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23200 (CONF-8010130—6) Stream-simulation experi- 
ments for waste-repository investigations. Seitz, M.G. (Ar- 
gonne National Lab., IL (USA)). 1980. Contract W-31-109- 
ENG-38. 8p. NTIS, PC A02/MF AOl. Order Number 
DE81023835. 

From Waste-Rock Interactions Technology annual] informa- 
tion meeting; Seattle, WA, USA (13 Oct 1980). 

The potential for radionuclide migration by groundwater 
flow from a breached-water repository depends on the leaching 
process and on chemical changes that might occur as the radionu- 
clide moves away from the repository. Therefore, migration in- 
volves the interactions of leached species with (1) the waste and 
canister, (2) the engineered barrier, and (3) the geologic materials 
surrounding the repository. Rather than attempt to synthesize each 
species and study it individually, another approach is to integrate 
all species and interactions using stream-simulation experiments. In- 
teractions identified in these studies can then be investigated in 
detail in simpler experiments. 


23201 (DOE/ID/01570—T20) Criteria for greater con- 
finement of radioactive wastes at arid western sites. Card, 
D.H.; Hunter, P.H.; Adam, J.A.; White, R.B. (Ford, Bacon 
and Davis Utah, Inc., Salt Lake City (USA)). May 1981. 
Contract AC07-761D01570. 135p. (NVO—234). NTIS, PC 
A07/MF AOl1. 

This document provides a set of criteria and standards for 
greater confinement disposal (CCD) of low-level waste as an alter- 
native to shallow land burial or deep geologic disposal for certain 
types of waste. The criteria and standards are discussed relative to 
seven major areas: radiation exposure protection, characterization 
of waste, transportation and handling, site selection, engineering, 
general facility requirements, and administration. The document ad- 
dresses the objectives or goals of burial at intermediate depths to 
provide greater confinement, and its advantages and disadvantages 
compared to shallow land burial. Additionally, the document de- 
scribes a generic greater confinement disposal facility (GCDF), and 
discusses as well as evaluates the various interrelating factors which 
must be considered in the selection of a viable site and in the devel- 
opment of GCDF design and performance criteria. Methods are de- 
veloped for evaluating and ranking the importance of the factors 
based on health and safety, their potential impact on cost, and the 
uncertainty and/or difficulty in measurement and control of the 
factors. It also provides the methodology and analysis used to de- 
termine the various site-specific waste concentration acceptance 
standards (in the form of area disposal concentration limits) as well 
as design and engineering standards. It also illustrates the method- 
ology used to determine the optimal or preferred depth of disposal 
under expected arid site conditions and alternative wet or irrigated 
site conditions. In addition, an example calculation demonstrates the 
application of the waste area concentration limits at an arid or 
humid GDF in determining the allowable waste inventory capacity 
of a particular site and the loading capacity of a waste disposal cell. 


23202 (DP-MS—81-5) Decontamination processes for 
waste glass canisters. Rankin, W.N. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1981. Contract AC09-76SR00001. 35p. (CONF-810606—37). 
NTIS, PC A03/MF AOl1. 

From American Nuclear Society’s annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

The process which will be used to decontaminate waste 
glass canisters at the Savannah River Plant consists of: decontami- 
nation (slurry blasting); rinse (high-pressure water); and spot decon- 
tamination (high-pressure water plus slurry). No additional waste 
will be produced by this process because glass frit used in decon- 
tamination will be mixed with the radioactive waste and fed into 
the glass melter. Decontamination of waste glass canisters with 
chemical and abrasive blasting techniques was investigated. The 
ability of a chemical technique with HNOs-HF and H2C,O, to 
remove baked-on contamination was demonstrated. A correlation 
between oxide removal and decontamination was observed. Oxide 
removal and, thus, decontamination by abrasive blasting techniques 
with glass frit as the abrasive was proposed and demonstrated. 
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23203 (DP-MS—81-6) Processing and solidification of 
Savannah River Plant high-level waste. Kelley, J.A. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 1981. Contract AC09-76SR00001. 20p. 
(CONF-810650—1). NTIS, PC A02/MF AO1. 

From International seminar on chemistry and process engi- 
neering for high-level waste solidification; Julich, F.R. Germany (1 
Jun 1981). 

The entire flowsheet for processing and solidification of Sa- 
vannah River Plant (SRP) high-level wastes has been demonstrated. 
A new small-scale integrated pilot plant is operating with actual ra- 
dioactive wastes, and large-scale equipment is being demonstrated 
with nonradioactive simulated wastes. Design of a full-scale waste 
solidification plant is in progress. Plant construction is expected to 
begin in 1983, and startup is anticipated in 1988. The plant will 
poduce about 500 cans of glass per year with each can containing 
about 1.5 tons of glass. 


23204 (LA-UR—81-1170) Hazardous and radioactive 
waste incineration studies. Vavruska, J.S.; Stretz, L.A.; Bor- 
duin, L.C. (Los Alamos Scientific Lab., NM (USA)). 1981. 
Contract W-7405-ENG-36. 34p. (CONF-810551—2). NTIS, 
PC A03/MF AOl. 

From ASME/USEPA hazardous waste incineration confer- 
ence; Williamsburg, VA, USA (27 May 1981). 

Development and demonstration of a transuranic (TRU) 
waste volume-reduction process is described. A production-scale 
controlled air incinerator using commercially available equipment 
and technology has been modified for solid radioactive waste serv- 
ice. This unit successfully demonstrated the volume reduction of 
transuranic (TRU) waste with an average TRU content of about 20 
nCi/g. The same incinerator and offgas treatment system is being 
modified further to evaluate the destruction of hazardous liquid 
wastes such as polychlorinated biphenyls (PCBs) and hazardous 
solid wastes such as pentachlorophenol (PCP)-treated wood. 


23205 (ONWI—30) Evaluation of cement borehole-plug 
longevity. Roy, D.M.; Grutzeck, M.W.; Licastro, P.H. 
(Pennsylvania State Univ., University Park (USA). Materi- 
als Research Lab.). Feb 1979. Contract AC06-76RL01830. 
54p. NTIS, PC A04/MF AOl1. 

This report details the considerations which must be ad- 
dressed for assessing the geochemical longevity of cement-based 
borehole plugging and shaft sealing materials. Both the cementi- 
tious plugs and the plug-rock waste repository system environment 
are considered. Factors are examined as they relate to the extent of 
attainment of stable equilibrium and the rate of approach of the 
system to a stable state. Direct and indirect sources of relevant in- 
formation are discussed, and the required studies are categorized. 
Preliminary laboratory experiments are needed to investigate the 
performance of selected cement compositions and cement-rock 
combinations under expected pressure, temperature and environ- 
mental ambients; followed by identification of reaction products; 
phase identification and characterization; determination of perme- 
ability, and of mechanical, physical, chemical, electrical and ther- 
mal properties. Longer term evaluation will necessitate thermody- 
namic investigations, intensive stability and kinetic studies, and de- 
tailed chemical, microphase and structural characterization. Finally, 
the data from all sources require integration and analysis. 


23206 (ONWI—93) Economics of mined geologic reposi- 
tories. Forster, J.D. (TRW Energy Systems Planning Div., 
McLean, VA (USA)). Dec 1979. Contract AC06- 
76RLO01830. 122p. NTIS, PC A06/MF AO1. Order Number 
DE81023146. 

The purpose of this study was to estimate the effects on total 
cost and unit cost of several major alternatives relating to commer- 
cial nuclear waste geologic repositories. The study is in three parts: 
a review of recent studies, cost uncertainty analyses, and a paramet- 
ric analysis. The review of recent studies brings together the major 
economic results of six repository design studies. The recent studies 
indicate that unit costs for repositories in salt media are the lowest 
regardless of waste form. However, waste form minimum unit costs 
varied from media to media. Repository cost uncertainties are cate- 
gorized as cost component uncertainties, design/scope uncertainties, 
and economic uncertainties. Each type is discussed qualitatively. 


ERA VOL. 6, NO. 16 / 3076 


An estimate of the magnitude of each type of uncertainty is devel- 
oped based on the assumption that a nuclear waste repository will 
experience a similar cost growth pattern to that experienced with 
other large non-military government funded projects. These esti- 
mates of project uncertainty contributions rank design/scope uncer- 
tainties highest, economic uncertainties second, and cost component 
uncertainties lowest. The parametric analysis used the existing Na- 
tional Waste Terminal Storage Economic Evaluation Model to 
evaluate the effects of key variables on the cost of a baseline reposi- 
tory scenario. Mining methods (advance versus retreat mining, 
boring versus drum mining machines) were found to play a key 
role in repository economics. The principal conclusions of this 
report are that nuclear waste repository cost uncertainties can be 
expected to be quite large. Reasonable variations in the individual 
parameters which characterize a repository, however, cause only 
moderate cost effects. The potential effects of variations in regula- 
tory policy were not quantified and could not be included in the 
parametric analysis. 


23207 (ORNL/TM—7653) Volume reduction of solid 
waste by biological conversion of cellulosics. Strandberg, 
G.W. (Oak Ridge National Lab., TN (USA)). Jun 1981. 
Contract W-7405-ENG-26. 20p. NTIS, PC A02/MF AOl1. 
Order Number DE81024149. 

It has been demonstrated that the types of cellulosic wastes 
generated at ORNL can be effectively degraded in an anaerboic 
bioreactor. The rate and extent of anaerobic microbial digestion of 
blotter paper, cloth, sanitary napkins, and pine sawdust in various 
types and sizes of bench-scale anaerobic bioreactors are described. 
Preliminary tests indicate that the resulting digests are amenable to 
incorporation into hydrofracture grouts. 


23208 (PB—81-102709) A review of radiation exposure 
estimates from normal operations in the management and dis- 
posal of high-level radioactive wastes and spent nuclear fuel. 
Technical report. Holcomb, W.F. (Office of Radiation Pro- 
grams, Washington, DC (USA)). Aug 1980. 34p. NTIS, PC 
A03/MF AOl1. 

The Office of Radiation Programs, Environmental Protec- 
tion Agency, has prepared this analysis of the radioactive releases 
during normal waste management operations and the resulting radi- 
ation doses as technical support for EPA's proposed environmental 
radiation protection standards, 40 CFR 191. Our review includes 
preparation for storage or disposal, and emplacement in a disposal 
repository. The author found that they are small compared to the 
releases and doses in EPA's uranium fuel cycle standards, 40 CFR 
190. For Subpart A of 40 CFR 191 on waste management and stor- 
age operations, EPA proposes to extend the limitations of 40 CFR 
190 to these operations. 


23209 (PNL—3805) Migration of strontium-90 from a 
strontium-90 fluoride deep ocean source. Yabusaki, S. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Jun 
1981. Contract AC06-76RL01830. 27p. NTIS, PC A03/MF 
A01. Order Number DE8 1023670. 

A hypothetical rupture of a heat source capsule on the ocean 
floor is analyzed for strontium-90 migration and attenuation. The 
evolution of the three-dimensional contaminant plume is simulated 
by a modified version of the Okubo-Pritchard radially symmetrical, 
diffusion velocity dispersion model. Results from this study indicate 
that released solutes are confined vertically to a layer near the level 
of introduction. Along the plume centerline, however, water qual- 
ity is affected for considerably distances downstream from the 
source, with the maximum effect occurring after one year. 


23210 (UCRL—15347, pp 15-19) Partition behavior of 
strontium in SYNROC. Ringwood, A.E. (Australian Nation- 
al Univ., Canberra). 10 Feb 1981. NTIS, PC AO8/MF AOl1. 

In Mineral waste form development for US defense wastes. 
Progress report. 

SYNROC formulations aimed at immobilizing civilian high- 
level wastes comprise 3 major phases; hollandite, perovskite and 
zirconolite (SYNROC-C). It has been shown experimentally that Sr 
is strongly partitioned into perovskite, with lesser amounts entering 
zirconolite, and very little (typically < <0.2%) entering hollandite. 
Zirconolite + hollandite: the 2-phase SYNROC formulation is of 
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interest because even without perovskite, it has the capacity to suc- 
cessfully immobilize civilian wastes. Elements such as rare earths 
and strontium which are largely partitioned into perovskite in 
SYNROC-C formulations would instead be accommodated by zir- 
conolite. The experiments imply that this could be achieved with- 
out any difficulty. Calcined civilian wastes typically contain 2 to 
3% SrO, thus for a 2-phase SYNROC comprising 40 wt.% zircono- 
lite and 60% hollandite, with a waste-loading of 10 wt.%, the SrO 
content of zirconolite would be about 0.7 wt.%. This is well below 
the saturation limit of zirconolite. The possibility of developing a 
modified SYNROC assemblage in which CaTiOs perovskite was re- 
placed by SrTiO; was investigated. The specific experiment tested 
the compatibility between SrTiO3 and CaZrTiO; at 5 kbar, 1300°C. 
These phases were found to be incompatible, and the results show 
that Strontian SYNROC is not a viable concept. 


23211 (UCRL—15347, pp 33-45) Preferred composition 
of SYNROC. Ringwood, A.E. (Australian National Univ., 
Canberra). 10 Feb 1981. NTIS, PC A08/MF AOl1. 

In Mineral waste form development for US defense wastes. 
Progress report. 

To immobilize nearly all the components of radwaste in 
SYNROC, only modest additions of TiO2 and Al,Os are necessary. 
Specifically, the immobilization of 10% of radwaste would require 
the addition of 0.2 gm AlOs; and 3.9 gm of TiO2. Note that the 
TiO2 addition is buffered by the capacity of hollandite to form solid 
solution with excess TiOz. Thus the immobilization equilibria in 
SYNROC are insensitive to this component and wide variations in 
waste composition can be accommodated without difficulty. The 
only obligatory condition is that sufficient alumina be added to fa- 
cilitate entry of Cs, Rb and excess Ba into hollandite. This is best 
guaranteed by adding a significant excess amount of AlO; over 
that needed to form the stoichiometric hollandite components. 
Excess Al,Os is present, substantial variations in the monovalent 
cation component (mainly Cs*) of the waste can be tolerated with- 
out adverse effects. A simplified SYNROC waste form was also 
prepared with the following formulation: 2-phase SYNROC of hol- 
landite plus zirconolite 85%; radwaste caicine 10%; extra AlOs 
1.0%; extra TiO2 40%. 


23212 (UCRL—15347, pp 58-85) Experiments bearing 
on the optimum preparation and heat-treatment of SYNROC 
formulations, with implications for the fixation of cesium and 
molybdenum. Ringwood, A.E.; Oversby, V.M.; Kesson, S.E. 
(Australian National Univ., Canberra). 10 Feb 1981. NTIS, 
PC A08/MF AOl1. 

In Mineral waste form development for US defense. Prog- 


ress report. 
production of SYNROC on a large scale will require 


careful control of processing conditions in order to achieve opti- 
mum results. One of the problems sometimes encountered is that 
substantial proportions of the total cesium and molybdenum oc- 
curred not in titanate phases such as hollandite, but in minor phases 
which could be readily leached. This is clearly undesirable and 
hence a large number of experiments have been carried out in an 
attempt to elucidate and solve this problem. This report consists of 
five parts. Part I describes the manner of preparation of SYNROC 
mixes. In addition to SYNROC, a further mix of hollandite compo- 
sition containing cesium and molybdenum was also prepared. The 
concentrations of these elements correspond to the predicted levels 
in the hollandite phase of a SYNROC formulation with a 10% 
waste-loading. Part II deals with the first stage of calcination of 
powdered SYNROC and hollandite mixes, at temperatures of 600 
to 1000°C under a wide range of redox conditions. In Part III, the 
implications of the above experiments for the kinetics of formation 
of SYNROC phases are briefly discussed. Part IV describes the 
products of hot-pressing the previously calcined mixtures under 
various redox conditions. Finally, in Part V, conclusions relevant to 
designing a preferred industrial process are briefly summarized. 


23213 Advances in low-level radwaste treatment. Doug- 
las, J. EPRI (Electric Power Research Institute) Journal ; 6: 
No. 3, 13-17(Apr 1981). 

Rising burial costs for low-level radioactive wastes are re- 
viving old volume-reduction techniques and prompting research in 
new technologies to lower the amount of water, air, and combusti- 
ble organic materials. The low cost of shipping wastes to the Oak 
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Ridge Nation! Laboratory for burial made it the preferred method 
after 1953 until the economic picture began changing in the late 
1970s. Commercial volume-reduction processes include crystalliza- 
tion, dehydration, compaction, and incineration. Research projects 
at the Electric Power Research Institute (EPRI) are focusing on 
advanced volume-reduction systems that improve traditional sys- 
tems two or three times by combining two or more techniques. A 
detailed model designed to make cost-benefit assessment or retrofit- 
ting existing plants indicates that the technology is now economi- 
cally feasible, a finding which has already led to 13 utility installa- 
tion commitments. Examples of specific commercial systems in- 
clude fluidized-bed, bitumen, crystallizer, blender-dryer, and glass 
furnace systems. (DCK) 


23214 Epoxy-borax-coal tar composition for a radiation 
protective, burn resistant drum liner and centrifugal casting 
method. Boyer, N.W.; Taylor, R.S. (to Dept. of Energy). 
US Patent 4,230,660. 28 Oct 1980. Filed date 16 Jan 1979. 
vp. 

PAT-APPL-003,840. 

A boron containing burn resistant, low level radiation pro- 
tection material useful, for example, as a liner for radioactive waste 
disposal and storage, a component for neutron absorber, and a 
shield for a neutron source. The material is basically composed of 
borax in the range of 25-50%, coal tar in the range of 25-37.5%, 
with the remainder being an epoxy resin mix. A preferred composi- 
tion is 50% borax, 25% coal tar and 25% epoxy resin. The material 
is not susceptible to burning and is about 1/5 the cost of existing 
radiation protection material utilized in similar applications. 


23215 Kinetics of catalyzed tritium oxidation in air at 
ambient temperature. Sherwood, A.E. (Univ. of California, 
Livermore). Contract W-7405-ENG-48. pp 213-218 of Pro- 
ceedings: tritium technology in fission, Ae and isotopic 
applications. Wittenberg, L.J. (comp.). La Grange Park, IL; 
American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Tritium/air oxidation kinetic data are derived from meas- 
urements carried out with three catalysts. All experiments were 
carried out at room temperature - a regime that provides a severe 
test for catalyst effectiveness. Each catalyst consists of a high-sur- 
face-area substrate in pelletized form, onto which precious metal 
has been dispersed. The metal/substrate combinations investigated 
are: platinum/alumina, palladium/kaolin, and paladium/zeolite. 
Each of the dispersed-metal catalysts is extremely effective in pro- 
moting tritium oxidation in comparison with self-catalyzed atmos- 
pheric conversion; equivalent first-order rate constants are higher 
by roughly nine orders of magnitude. Electron-microprobe scans 
reveal that the dispersed metal is deposited near the outer surface 
of the catalyst, with metal concentration decreasing exponentially 
from the pellet surface. The platinum-based catalyst is more effec- 
tive than the palladium catalysts on a surface-area basis by about a 
factor of three. Rate coefficients are determined from concentration 
decay following a spike injection of tritium into an air-filled enclo- 
sure processed by recirculation through an oxidation/adsorption 
system. The catalytic reaction is first-order in tritium concentration 
in the range 10 to 10° wCi/m® (4 ppt-40 ppB). Addition of hydro- 
gen carrier gas is unnecessary. Catalytic activity for all three cata- 
lysts declines with time of exposure to air after activation, follow- 
ing a power-law decay with an exponent of -1/2. Reactivation with 
hot hydrogen gas effectively restores initial catalytic activity. 


23216 Recovery of tritium from aqueous waste using 
combined electrolysis catalytic exchange. Mills, T.K.; Ellis, 
R.E.; Rogers, M.L. (Mound Facility, Miamisburg, OH). 
Contract AC04-76-DP00053. pp 422-424 of Proceedings: tri- 
tium technology in fission, fusion, and isotopic applications. 
Wittenberg, L.J. (comp.). La Grange Park, IL; American 
Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Development of the Combined Electrolysis Catalytic Ex- 
change (CECE) process for containment and recovery of tritium 
from aqueous streams has focused on (a) effects of tritium exposure 
on electrolysis cell operation, (b) effects of tritium exposure on hy- 
drophobic exchange catalyst, and (c) operation of a pilot CECE 
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unit. It has been demonstrated that both the electrolysis cells and 
the exchange catalyst are able to withstand the process conditions 
under which CECE operates. Also, data gathered from the oper- 
ation of the pilot CECE unit has been found to agree with earlier 
bench scale data from the Chalk River Nuclear Laboratory operat- 
ed by the Atomic Energy of Canada, Limited. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 23187, 23200, 24146, 24147, 24148, 24149, 
24150, 24151, 24152, 24153, 24154, 24180, 24214, 24215, 24217, 24238 


23217 (CONF-801124—48) XPS and ion beam scattering 
studies of leaching in simulated waste glass containing urani- 
um. Karim, D.P.; Pronko, P.P.; Marcuso, T.L.M.; Lam, 
D.J.; Paulikas, A.P. (Argonne National Lab., IL (USA)). 
1980. Contract W-31-109-ENG-38. 10p. NTIS, PC A02/MF 
AO1. Order Number DE81023729. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Glass samples (consisting of 2 mole % UOs dissolved in a 
number of complex borosilicate simulated waste glasses including 
Battelle 76-68) were leached for varying times in distilled water at 
75°C. The glass surfaces were examined before and after leaching 
using x-ray photoemission spectroscopy and back-scattered ion 
beam profiling. Leached samples showed enhanced surface layer 
concentrations of several elements including uranium, titanium, 
zinc, iron and rare earths. An experiment involving the leaching of 
two glasses in the same vessel showed that the uranium surface en- 
hancement is probably not due to redeposition from solution. 


23218 (KY—717) Environmental monitoring — report: 


United States Deparment of Energy Paducah Gaseous Diffu- 
sion Plant. (Paducah Gaseous Diffusion Plant, KY (USA)). 
May 1981. Contract W-7405-ENG-26. 40p. NTIS, PC A03/ 


MF AOl1. Order Number DE81023308. 

Air, water, soil, and grass in the vicinity of the Padacuh 
Gaseous Diffusion Plant were continuously or periodically sampled 
during 1980. Analyses for materials known to be in plant effluents 
were made to provide effluent control information and to deter- 
mine compliance with applicable air and water quality standards. 
Air analyses for radioactivity indicated concentrations at each off- 
site sampling station averaged less than 1% of the applicable Radio- 
activity Concentration Guide. Offsite analyses for fluorides in grass 
met the Kentucky Air Quality Requirements. All onsite and offsite 
airborne fluoride samples met the Kentucky one-week and one- 
month standards for gaseous HF. Soil samples were analyzed for 
uranium and showed no significant deviation from normal back- 
ground concentrations. There was no detectable change in chemi- 
cal, physical, or radioactive characteristics of either the Ohio River 
or ground water attributable to Paducah Gaseous Diffusion Plant 
operations. The results of water sample analyses of the Ohio River 
show the chromium and fluoride concentrations to be in compli- 
ance with the requirements of the applicable Kentucky regulations. 
The concentration of hexavalent chromium in Little Bayou Creek 
has occasionally been in excess of the Kentucky aquatic life stand- 
ard of 0.05 mg/1 due to cooling tower windage. 


23219 (LA—8747-MS) Sorption-desorption studies on 
tuff III. A continuation of studies with samples from Jackass 
Flats and Yucca Mountain, Nevada. Wolfsberg, K.; Aguilar, 
R.D.; Bayhurst, B.P. (Los Alamos National Lab., NM 
(USA)). May 1981. Contract W-7405-ENG-36. 7lp. NTIS, 
PC A04/MF AOl1. 

This report is the third in a series of reports describing stud- 
ies of sorption and migration of radionuclides in tuff. The investiga- 
tions were extended to lithologies of tuff not previously studied. 
Continuing experiments with uranium, plutonium, and americium 
are described. The dependence of sorption on the concentration of 
the sorbing element and on the solution-to-solid ratio was investi- 
gated for a number of nuclides and two lithologies. A circulating 
system was designed for measuring sorption ratios. Values obtained 
from this system, batch measurements, and column elutions are 
compared. Progress on measuring and controlling Eh is described. 
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23220 (RHO-LD—137) Environmental-protection evalua- 
tion for Vadose Zone Well-Injection Study: Deep-Release Ap- 
plications. Stupka, R.C. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). Aug 
1980. Contract AC06-77RL01030. 28p. NTIS, PC A03/MF 
AOl. Order Number DE81024401. 

The environmental impacts associated with the Vadose Zone 
Well Injection Study - Deep Release Applications (an experimental 
modeling effort), are evaluated in this environmental protection 
evaluation. The construction phase of the project is complete. The 
proposed project is part of the Hanford Long-Term Transuranic 
Defense Waste Program. The experiment is designed to verify the 
accuracy and applicability of models used to predict the movement 
of radionuclide-containing effluents throughout the vadose zone of 
typical Hanford soils. By accurately predicting waste location, 
movement, and residence time, the knowledge derived from this 
study will play a major role in planning waste management pro- 
grams at Hanford, and will reduce the costs associated with waste 
monitoring, location, and ultimate disposal. 


23221 (UCID—18873) Hydrothermal investigation of 
SYNROC formulations from 150° to 610° at 100-MPa water 
pressure. Page, L.E.; Bazan, C.; Piwinskii, A.J.; Smith, G.S.,; 
Wootton, S. (Lawrence Livermore National Lab., CA 
(USA)). Dec 1980. Contract W-7405-ENG-48. 167p. NTIS, 
PC A08/MF AOl. 

The static leaching behavior of seven formulations of 
SYNROC and two preparations of hollandite have been investigat- 
ed under hydrothermal conditions. Each formulation was tested at 
several times (1 to 60 days) and temperatures (150 to 610°C) at 100- 
MPa water pressure, using distilled water as the fluid. Both cored 
and powdered samples were employed in the hydrothermal experi- 
ments. Leach rates (g SYNROC/m? day) were calculated on the 
basis of element concentrations observed in the leachate. Postrun 
SEM and XRD observations of some core specimens revealed crys- 
talline precipitates occurring on core surfaces, which are interpret- 
ed to be metastable phases and/or precipitates that were formed 
during quenching. As a result, calculated leach rates based on some 
elements in the fluid phase are not true leach rates. The tempera- 
ture dependence of apparent leach rate was erratic. The time de- 
pendence of apparent leach rate was consistent and well defined for 
all SYNROC formulations; it decreased as a function of time. Anal- 
ysis of hydrothermal results suggests that runs of 30 to 60 days are 
required to approach, or to attain, steady-state apparent leach rates. 
Sample form appears to have a demonstrable effect on leaching be- 
havior. For comparable run conditions, powders generally have 
lower apparent leach rates but have a higher percentage of material 
leached than cores. The mineral hollandite appears to be very resis- 
tant to hydrothermal leaching, with only titanium found in the lea- 
chate. 


23222 (Y/UB—15) Environmental monitoring report: 
United States Department of Energy Oak Ridge Facilities. 
(Union Carbide Corp., Oak Ridge, TN (USA). Office of 
Health, Safety, and Environmental Affairs). 10 Jun 1980. 
Contract W-7405-ENG-26. 70p. NTIS, PC A04/MF AOl1. 
Order Number DE8 1023309. 

The Environmental Monitoring Program for the Oak Ridge 
area includes sampling and analysis of air, water from surface 
streams, creek sediments, biota, and soil for both radioactive and 
nonradioactive materials. This report presents a summary of the re- 
sults of the program for calender year 1980. Surveillance of radio- 
activity in the Oak Ridge environs indicates that atmospheric con- 
centrations of radioactivity were not significantly different from 
other areas in East Tennessee. Concentrations of radioactivity in 
the Clinch River and in fish collected from the river were less than 
4 percent of the permissible concentration and intake guides for in- 
dividuals in the offsite environment. While some radioactive was 
released to the environment from piant operations, the concentra- 
tions in all of the media sampled were well below established stand- 
ards. Surveillance of nonradioactive materials in the Oak Ridge en- 
virons shows that established lim its were not exceeded for those 
materials possibly present in the air as a result of plant operations. 
The chemical water quality data in surface streams obtained from 
the water sampling program indicated that average concentrations 
resulting from plant effluents were in compliance with State stream 
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guidelines with the exception of fluoride at monitoring Station E-1 
which equalled the guideline. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 23196, 23202, 23208, 23209, 24176, 24183 


23223 (DOE/EP—0011) Background report for the ura- 
nium-mill-tailings-sites remedial-action program. (USDOE 
Assistant Secretary for Environmental Protection, Safety 
and Emergency Preparedness, Washington, DC). Apr 1981. 
154p. NTIS, PC AO8/MF AOl. Order Number 
DE8 1023955. 

The Uranium Mill Tailings Radiation Control Act of 1978, 
Public Law 95-604, mandates remedial action responsibilities to the 
Department of Energy for designated inactive uranium processing 
sites. To comply with the mandates of the Act, a program to 
survey and evaluate the radiological conditions at inactive uranium 
processing sites and at vicinity properties containing residual radio- 
active material derived from the sites is being conducted; the Re- 
medial Action Program Office, Office of the Assistant Secretary for 
Nuclear Energy is implementing remedial actions at these process- 
ing sites. This report provides a brief history of the program, a de- 
scription of the scope of the program, and a set of site-specific sum- 
maries for the 22 locations specified in the Act and three additional 
locations designated in response to Federal Register notices issued 
on August 17 and September 5, 1979. It is designed to be a quick 
source of background information on sites covered by the imple- 
mentation program for Public Law 95-604. 


23224 Radiation accident dosimetry. Beck, W.L. (Oak 
Ridge Associated Universities, Inc., TN (USA). Medical 


and Health Sciences Div.). Nuclear Instruments amp Meth- 
ods ; 175: No. 1, 150-152(Sep 1980). 

From 6. international conference on solid state dosimetry; 
Toulouse, France (1 - 4 Apr 1980). 

Thermoluminescence dosimeters have been used to deter- 
mine the dose to victims of two serious external radiation accidents. 
Although these accidents differed significantly in source activity, 
geometry, exposure time, dose variation (10 to about 10° rad) to the 
victim, etc., the properties of the LiF dosimetry system were ideal- 
ly suited for these studies. 


23225 (PNL—3341-USUR-01) Occupational exposures to 
uranium: processes, hazards, and regulations. Stoetzel, G.A.; 
Fisher, D.R.; McCormack, W.D.; Hoenes, G.R.; Marks, S.; 
Moore, R.H.; Quilici, D.G.; Breitenstein, B.D. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). Apr 1981. 
Contract AC06-76RL01830. 91p. NTIS, PC A0O5/MF AO1. 

The United States Uranium Registry (USUR) was formed in 
1978 to investigate potential hazards from occupational exposure to 
uranium and to assess the need for special health-related studies of 
uranium workers. This report provides a summary of Registry 
work done to date. The history of the uranium industry is outlined 
first, and the current commercial uranium industry (mining, milling, 
conversion, enrichment, and fuel fabrication) is described. This de- 
scription includes information on basic processes and areas of great- 
est potential radiological exposure. In addition, inactive commercial 
facilities and other uranium operations are discussed. Regulation of 
the commercial production industry for uranium fuel is reported, 
including the historic development of regulations and the current 
regulatory agencies and procedures for each phase of the industry. 
A review of radiological health practices in the industry - facility 
monitoring, exposure control, exposure evaluation, and record- 
keeping - is presented. A discussion of the nonradiological hazards 
of the industry is provided, and the final section describes the tissue 
program developed as part of the Registry. 


0550 Regulations 


REFER ALSO TO CITATION(S) 23199, 23201, 23512 


23226 (CONF-810548—7) Portable, solid-source, quadru- 
ple MS for rapid assay of U and Pu. Echo, M.W. (Exxon 
Nuclear Idaho Co., Inc., Idaho Falls (USA)). 1981. Con- 
tract AC07-791D01675. 4p. NTIS, PC A02/MF A0O1. 

From 29. annual conference on mass spectrometry; Minne- 
apolis, MN, USA (24 May 1981). 

A lightweight mass spectrometer was developed which can 
be carried into a nuclear plant for isotopic analyses on uranium and 
plutonium. Hewlett-Packard’s gas chromatograph mass spectrom- 
eter model 5992A was used; the gas chromatograph part was dis- 
carded. The instrument weighs less than 100 kg. (DLC) 


23227 (DOE/ET/33007—6) Heavy water and nonprolif- 
eration. Miller, M.M. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Nuclear Engineering). May 1980. 
Contract AS02-77ET33007. 179p. (MIT-EL—80-009). 
NTIS, PC A09/MF AO1. Order Number DE81023404. 

This report begins with a historical sketch of heavy water. 
The report next assesses the nonproliferation implications of the use 
of heavy water-moderated power reactors; several different reactor 
types are discussed, but the focus is on the natural uranium, on- 
power fueled, pressure tube reactor CANDU. The need for and de- 
velopment of on-power fueling safeguards is discussed. Also consid- 
ered is the use of heavy water in plutonium production reactors as 
well as the broader issue of the relative nuclear leverage that sup- 
pliers can bring to bear on countries with natural uranium-fueled 
reactors as compared to those using enriched designs. The final 
chapter reviews heavy water production methods and analyzes the 
difficulties involved in implementing these on both a large and a 
small scale. It concludes with an overview of proprietary and non- 
proliferation constraints on heavy water technology transfer. 


23228 (ORNL/SUB—7605/12-1) International  safe- 
guards for reprocessing plants. Final report. Kratzer, M.; 
Scheinman, L.; Sievering, N.; Wonder, E.; Lipman, D.; Im- 
merman, W.; Elliott, J.M.; Crane, F. (International Energy 
Associates Ltd., Washington, DC (USA)). Apr 1981. Con- 
tract W-7405-ENG-26. 157p. (IEAL—180). NTIS, PC A08/ 
MF AOl1. Order Number DE81024259. 

Proliferation risks inherent in reprocessing show the need to 
employ technically effective safeguards which can detect, with a 
high degree of assurance and on a timely basis, the diversion of sig- 
nificant quantities of fissionable material. A balance must be struck 
between what is technically feasible and effective and what is insti- 
tutionally acceptable. Purpose of this report is to examine the sever- 
al technical approaches to safeguards in light of their prospective 
acceptability. This study defines the economic, political and institu- 
tional nature of the safeguards problem; surveys generically alterna- 
tive technical approaches to international safeguards including their 
effectiveness and relative development; characterizes the institution- 
al implications and uncertainties associated with the acceptance and 
implementation of each technical alternative; and integrates these 
assessments into a set of overall judgments on feasible directions for 
reprocessing plant safeguards systems. 


23229 (SAND—80-2570) Random-dot pattern recognition 
using moment invariants. Ghiglia, D.C.; Sill, A.E. (Sandia 
National Labs., Albuquerque, NM (USA)). May 1981. Con- 
tract AC04-76DP00789. 13p. NTIS, PC A02/MF AOl. 
Order Number DE81024261. 

The pattern recognition technique of moment invariants as 
applied to recognizing random dot patterns is proposed as a viable 
means of electronic verifiction of fiber-optic seals used in the safe- 
guards of nuclear materials. This report discusses the motivating 
factors, the problem under study, moment invariants, simulation ex- 
periments and results, and implementation considerations of an elec- 
tronic verifier based on this approach. The theoretical and experi- 
mental results indicate that the moment invariant technique could 
perform quite well over widely varying design constraints. 


23230 (SAND—81-0814) Non-destructive techniques to 
identify nuclear-fuel assemblies. McKenzie, J.M. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Apr 1981. Contract 
AC04-76DP00789. 12p. NTIS, PC A02/MF AOl. Order 
Number DE81025251. 





The basis of current international safeguards is material ac- 
countancy. If the identity and integrity of a unit is established then 
material accountancy can, in many applications, be reduced to the 
more practical item accountancy. The method described in this 
paper is based on nondestructive testing techniques (ultrasonics), 
which establishes the identity and integrity of light water reactor 
fuel assemblies. These assemblies then form, during the reactor fuel 
cycle, an item for accountancy purposes. 


06 FUSION FUELS 
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23231 Proceedings: tritium technology in fission, fusion, 
and isotopic applications. Wittenberg, L.J. (comp.). La 
Grange Park, IL; American Nuclear Society (1980). 462p. 
(CONF-800427—). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Separate abstracts were prepared for each of the 67 included 
papers. The remaining papers appeared previously in ERA. (MOW) 


0607 Waste Management 
REFER ALSO TO CITATION(S) 23215, 23216 


23232 Feasibility studies on exhaust plasma processes. 
Pierini, G. (Joint Research Consul, Ispra, Italy); Dwors- 
chak, H.; Spelta, B.; Rizzello, C.; Sansolini, S.; Tata, A. pp 
119-124 of Proceedings: tritium technology in fission, fusion, 
and isotopic applications. Wittenberg, L.J. (comp.). La 
Grange Park, IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

This paper summarizes the results of feasibility studies car- 
ried out on three processes for the regeneration of exhaust plasma 
in a fusion reactor. The first process effects the separation of the 
mixture of hydrogen isotopes and helium from the impurities by a 
cryogenic absorption-desorption technique followed by a cryogenic 
distillation at 20 to 25°K. The second is based on the catalytic oxi- 
dation of the hydrogen isotopes to their respective oxides and on 
the hydrogen separation by distillation of the tritiated water. The 
DTO is subsequently electrolized for its conversion back to Deuter- 
ium-Tritium mixture. The third process is, in practice, a modifica- 
tion of the previous one in order to reduce the tritium inventory. 
For each process, a comparison regarding technical feasibility, 
safety implications and cost is presented. 


23233 Conceptual design of tritium handling facility. 
Naruse, Y.; Tanaka, K.; Tachikawa, K.; Matsuda, Y.; Kino- 
shita, M.; Obata, Y. pp 257-263 of Proceedings: tritium tech- 
nology in fission, fusion, and isotopic applications. Witten- 
berg, L.J. (comp.). La Grange Park, IL; American Nuclear 
Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

A conceptual design of the tritium process laboratory was 
performed. The tritium process laboratory is constructed with aims 
to develop technology in two areas. One is basic technology on 
fusion fuel handling; i.e., purification, cryogenic distillation, and 
thermal diffusion of hydrogen isotopes. The other is safe handling 
technology of tritium such as containment and basic waste process- 
ing technology. Outline of the design is reported, particularly fo- 
cussed on the containment and the tritium removal systems. 
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23234 RTNS-II tritium scrubber design and performance. 
Schumacher, B.J. (Lawrence Livermore National Lab., 
CA). pp 267-273 of Proceedings: tritium technology in fis- 
sion, fusion, and isotopic applications. Wittenberg, L.J. 
(comp.). La Grange Park, IL; American Nuclear Society 
(1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

The Rotating Target Neutron Source (RTNS-II) at LLL is 
an accelertor-based neutron source used for studying radiation 
damage to materials caused by bombarding a solid metal-tritide 
target with energetic deuterons to produce fusion neutrons. Deuter- 
ium continually displaces tritium from the target at rates which cur- 
rently go as high as 7 curies/h. The addition of a second accelera- 
tor and increasing the yield of the present accelerator could in- 
crease tritium output to 20 to 30 curies/h. Since it is not acceptable 
to release this tritium to the environment, a tritium scrubbing 
system was devised to clean the vacuum system exhaust before it is 
vented to the atmosphere. The system has been in continuous oper- 
ation for over one and one-half years. Tritium released from the fa- 
cility through the scrubber system is typically less than 1 mCi/day. 


23235 Valves and tritium generators (U beds) for the 
TSDS. Capuder, F.C.; Reece, R.L.; Stephenson, R.L.; 
Slusher, W.A.; Wilkes, W.R. (Mound Facility, Miamisburg, 
OH). Contract AC04-76-DP00053. pp 278-280 of Proceed- 
ings: tritium technology in fission, fusion, and isotopic appli- 
cations. Wittenberg, L.J. (comp.). La Grange Park, IL; 
American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Reliable, leakproof, automatic valves compatible with tritium 
are required for the Tritium Storage and Delivery System (TSDS). 
Air operated stainless steel bellows valves with a sufficiently low 
leak rate for use with tritium were not available. Through experi- 
mentation a method was developed to tram the seating surfaces of 
commercial valves for concentricity; then by skillful machining and 
polishing, excellent seating was achieved. In the TSDS, tritium is 
stored as uranium tritide in three U-beds, each of which has a ca- 
pacity of 50,000 Ci of tritium. The primary vessels of the U-beds 
are stainless steel, designed to withstand many times the operating 
pressure. Secondary containment vessels are also provided. Redun- 
dant thermocouples are used for heater control and for sensing the 
primary vessel temperature. 


0608 Properties 


23236 Recent research on cryogenic deuterium-tritium. 
Souers, P.C.; Fearon, E.M.; Stark, R.L.; Tsugawa, R.T. 
(Univ. of California, Livermore). Contract W-7405-ENG- 
48. pp 387-391 of Proceedings: tritium technology in fission, 
fusion, and isotopic applications. Wittenberg, L.J. (comp.). 
La Grange Park, IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

We present recent cryogenic D-T data measured in our labo- 
ratory. By infrared spectroscopy, we find chemical reaction 1/e- 
times for D2-T2 of 54h for the 23°K liquid and 88h for the 18.6°K 
solid. Nuclear magnetic resonance shows that the rotational J = 1 
— 0 1/e-times in solid T2 shortens as the temperature falls. At 9°K, 
it is only 60 minutes. A first solid thermal conductivity value of 
0.05 W/m-K in 10°K T2 shows that heat removal will be slow in 
the solid. Finally, D-T gas conducts electricity as well as the liquid; 
both are soft dielectrics with conductivities on the order of 1077 
(Q-m)~*. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 
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0701 Physical Isotope Separation 
REFER ALSO TO CITATION(S) 23227 
0702 Radiation Sources 

REFER ALSO TO CITATION(S) 24342 
0703 Isotopic Power Supplies 


REFER ALSO TO CITATION(S) 23697 


23237 (DPST—80-128-3) *°*Pu fuel form processes. 
Quarterly report, July-September 1980. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). May 1981. Contract AC09-76SR00001. 30p. NTIS, 
PC A03/MF AO1. Order Number DE81023285. 

ZGS Pt-10% Rh alloy shows excellent high-temperature 
properties, according to results of creep-rupture tests at tempera- 
tures up to 1600°C. Results confirm that the new design of racks 
for the 7°*PuO, sintering furnaces in the SRP PuFF Facility are ac- 
ceptable. GPHS Pellets have been hot pressed in noninteractive 
dies (NID’s) made of AlOs and of W-2% ThO:. Use of NID's 
eliminates the reoxidation-induced fracture that results from the use 
of graphite dies. 


23238 (LA—8865-PR) Space nuclear safety and fuels 
program. Progress report, February 1980. Bronisz, S.E. 
(comp.). (Los Alamos Scientific Lab., NM (USA)). May 
1981. Contract W-7405-ENG-36. 29p. NTIS, PC A03/MF 
A01. Order Number DE81024007. 

This formal monthly report covers the studies related to the 
use of ***PuO, in radioisotopic power systems carried out for the 
Space and Terrestrial Systems Division of the US Department of 
Energy by the Los Alamos National Laboratory. Most of the stud- 
ies discussed here are of a continuing nature. Results and conclu- 
sions described may change as the work continues. Published refer- 
ence to the results cited in this report should not be made without 
the explicit permission of the person in charge of the work. 


08 HYDROGEN 


0801 Production 


REFER ALSO TO CITATION(S) 23671, 23888 


23239 (BNL—51362) Chemical/hydrogen energy systems. 
Annual report, January 1, 1980-December 31, 1980. (Brook- 
haven National Lab., Upton, NY (USA)). Apr 1981. Con- 
tract ACO02-76CH00016. 137p. NTIS, PC A0O7/MF AOl1. 
Order Number DE81023851. 

This report describes progress made in 1980 in the Chemi- 
cal/Hydrogen Energy Systems Program as falls within the manage- 
ment support and technical oversight purview of Brookhaven na- 
tional Laboratory. The technical and management responsibilities 
are discharged on behalf of the Department of Energy, Office of 
Advanced Conservation Technologies, Division of Thermal and 
mechanical Storage. The program is implemented through the 
DOE Brookhaven Area Office (DOE/BHO) consistent with 
DOE’s Decentralized Management Plan, and in accordance with 
DOE policy and budgetary guidance. The program addresses re- 
search and development activities conducted by selected private 
sector contractors and supported by BNL as well as other National 
Laboratory and university researchers. Efforts are summarized for 
projects in: (1) Hydrogen Technology, which deal with electrolytic 
hydrogen production, storage and end-use; and (2) Chemical 
Energy Systems and Chemical Heat Pumps, which deal with hy- 
drogen separation/recovery and reversible chemical reactions as 
can be applied to space conditioning and industrial process heat 
management. 


08 HYDROGEN 
0806 Industrial And Commercial Use 


23240 (DOE/ER/10190—T1) Solar photo-catalytic hy- 
drogen: systems considerations, economics, and potential mar- 
kets. Final report. Steele, R.V.; Witwer, J.G. (SRI Interna- 
tional, Menlo Park, CA (USA)). May 1981. Contract AC03- 
80ER10190. 87p. NTIS, PC AOS/MF AO1. 

A three part analysis was done consisting of (1) an examina- 
tion of the physical principles of solar photocatalytic energy con- 
version and the status of research in this area, (2) an economic anal- 
ysis of the potential costs of producing hydrogen from such a 
system, and (3) an analysis of the markets for hydrogen and the 
possible penetration of these markets by solar photocatalytic hydro- 
gen. The cost range of flat plate thermal collectors, heliostats, and a 
photovoltaic system are compared. The cost range of flat plate 
thermal collectors was used to represent the cost of photocatalytic 
systems. On the basis of the photovoltaics cost outlook, it is found 
that photocatalytic systems would not cost less than $180 to $330 
per m? range. On the basis of the heliostat cost outlook, a cost 
lower than $180 to $330 per m could be projected only for very 
large production volumes and very large installations. (LEW) 


23241 (LA—8832-MS) Hydrogen production by fluid-bed 
retorting of oil shale. Barnes, J.W. (Los Alamos National 
Lab., NM (USA)). May 1981. Contract W-7405-ENG-36. 
24p. NTIS, PC A02/MF AOl1. Order Number DE81024060. 

The oil produced from retorting of oil shales requires hydro- 
gen treatment to improve its characteristics and make it suitable for 
refining into marketable products. Hydrogen requirements can be 
met by partial oxidation of a fraction of the shale oil produced or 
by direct processing of oil shale in a fluid bed. This report examines 
the economics and engineering feasibility of using fluid bed systems 
to produce hydrogen. Fluid bed processing of oil shale to produce 
hydrogen might be technically and economically competitive with 
a more conventional shale retorting/partial oxidation method. A 
major development program would be required to demonstrate the 
feasibility of the fluid bed approach. 


23242 Cyclic thermochemical process for producing hy- 
drogen using cerium-titanium compounds. Bamberger, C.E. 
(to Dept. of Energy). US Patent 4,230,682. 28 Oct 1980. 
Filed date 11 Jun 1979. vp. 

PAT-APPL-047,447. 

A thermochemical cyclic process for producing hydrogen 
employs the reaction between ceric oxide and titanium dioxide to 
form cerium titanate and oxygen. The titanate is treated with an 
alkali metal hydroxide to give hydrogen, ceric oxide, an alkali 
metal titanate and water. Alkali metal titanate and water are boiled 
to give titanium dioxide which, along with ceric oxide, is recycled. 


0802 Storage 
REFER ALSO TO CITATION(S) 23239, 23605 
0806 Industrial And Commercial Use 


REFER ALSO TO CITATION(S) 23239, 23657 


23243 Prospective use of liquid hydrogen as a fuel for 
transportation. Williamson, K.D. Jr. (Los Alamos Scientific 
Lab., NM). pp 290-301 of Proceedings of the eighth interna- 
tional cryogenic engineering conference. Rizzuto, C. (ed.). 
Guidford, England; IPC Science and Technology Press 
(1980). 

From 8. international cryogenic engineering conference; 
Genova, Italy (3 Jun 1980). 

The prospective use of liquid hydrogen as a fuel for trans- 
portation is examined. It includes the current status of the technical, 
economic, and institutional barriers that must be overcome for 
liquid hydrogen to penetrate the fuels market. Among the major 
conclusions reached were the following: (1) in the short term, with 
fossil fuels readily available, penetration of hydrogen into the fuels 
market will be small, (2) the entire liquid hydrogen production and 
utilization system must be analyzed for its environmental impact, 
(3) safety must be a major concern for any large-scale pilot project, 
and (4) liquid hydrogen will become a part of the world’s future 
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energy mix in conjunction with the utilization of renewable, pri- 
mary energy resources. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 23536 


0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 23256, 23280, 23293, 23657, 23760, 23761, 
23763, 23782, 23797, 23798, 23959, 24367 


23244 (ANL/CNSV-TM—S0, pp 1-10) Effects of film 
area-to-volume ratio, film support, height and direction of 
flow on performance of methanogenic fixed film reactors. van 
den Berg, L.; Lentz, C.P. (National Research Council of 
Canada, Ottawa). Jan 1981. NTIS, PC A12/MF AOI. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

Methanogenic fixed film reactors were capable of producing 
up to 5 m® methane (STP) per m®* reactor volume per day with 
chemical oxygen demand removals of 85 to 94%. Chemical oxygen 
demand loading rates were 0.07 to 0.13 kg per m? film area per day 
for reactors with film area-to-volume ratios between 50 and 250 
m?/m*. Loading rates were slightly greater for reactors 0.55 and 1.1 
m high than for reactors 2.2 m high in preliminary tests. A clay 
support was superior to a plastic or glass support, in that the film 
developed faster (1 to 3 months as compared to 7 months or 
longer) and was less subject to failures. Upflow reactors operated 
differently from downflow reactors in that performance of upflow 
reactors depended on suspended microbial growth as well as on the 
fixed film. 16 references. 


23245 (ANL/CNSV-TM—S0, pp 59-75) Anaerobic acti- 
vated carbon filters for the treatment of wastewaters contain- 
ing phenols. Cross, W.H.; Suidan, M.T.; Khan, K.A.; Fong, 
M. (Georgia Inst. of Tech., Atlanta). Jan 1981. NTIS, PC 
A12/MF AOl1. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

Phenol and its derivatives present an environmental hazard 
and are therefore of concern to the coal gasification and coking in- 
dustry. Traditional treatment processes are energy intensive and 
frequently exhibit instabilities induced by variations in the chemical 
characteristics of the influent waste stream. The treatment system 
developed in this study consists of an anaerobic filter utilizing 
granular activated carbon as a contact media. The system combines 
the attractive features of activated carbon adsorption with the ex- 
tended service life of the media as provided by the continuous an- 
aerobic bioregeneration of the carbon. Four experimental reactors 
were operated continuously for over two years. Influent feed con- 
centrations of phenolic compounds were varied from 200 to 1000 
mg/l. Removal efficiencies in excess of 99 percent were obtained 
with reactors fed phenol, catechol and a mixture of phenol and glu- 
cose. Methane was generated in the quantities expected from the 
anaerobic degradation of the feed compound. A reactor fed only 
orthocresol exhibited very little microbial activity. Investigation of 
the adsorption capacity of activated carbon for ortho-cresol indicat- 
ed removal was due only to surface adsorption. 


23246 (ANL/CNSV-TM—S0, pp 115-127) Anaerobic 
expanded bed treatment of wastewater. Switzenbaum, M.S. 
(Clarkson College of Tech., Potsdam, NY). Jan 1981. NTIS, 
PC A12/MF AOl. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

A wastewater treatment process capable of treating both 
dilute wastewaters such as domestic sewage, and more concentrat- 
ed industrial wastes, such as whey, at ambient temperatures with 
the production of methane has been shown to be feasible with the 
anaerobic attached film expanded bed process. The process consists 
of inert sand sized particles packed in a cylindrical column which 
expand slightly with the upward flow of waste through the column. 
The inert particles act as support surface for the growth of large 
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amounts of attached microorganisms without developing clogging 
problems. The process permits the maintainance of high solids re- 
tention times values with low hydraulic retention time values. Sev- 
eral laboratory investigations are reported of the process involving 
the treatment of low strength wastes and one high strength waste. 
The low strength studies involve (1) primary settled domestic 
sewage which was used as the substrate for a kinetic feasibility 
study and (2) a synthetic substrate which was used to define the 
impact of variation of temperature, flow rate, and organic loading 
rate on the process. The high strength study involves whey which 
was used to test the feasibility of the process for treating more con- 
centrated wastes. An additional study was conducted to examine 
the effect of shock loadings (temperature and organic loading con- 
ditions) on the process and it was found resistant. The process has 
been found to overcome several of the problems commonly associ- 
ated with anaerobic treatment. 


23247 (DOE/CE/20100—1) Evaluation of mixing sys- 
tems for biogasification of municipal solid waste. (Systems 
Technology Corp., Xenia, OH (USA)). Jun 1981. Contract 
AC05-76CS20100. 85p. NTIS, PC AOS5/MF AOl. Order 
Number DE81023781. 

Two specially selected mixing systems were tested and eval- 
uated to determine how effectively they could prevent the forma- 
tion of fibrous mats and stringers during the anaerobic digestion of 
a slurried mixture of preprocessed municipal solid waste and 
sewage sludge to produce methane gas. One of the two mixing sys- 
tems was a mechanical agitator - a vessel-centered rotary shaft with 
four blades at each of two levels to drive the slurry downward. 
The second system included three equidistantly placed gas gun as- 
semblies that each produced bubbles at a constant rate to draw the 
slurry upward. Between August 1977 and September 1978, nine 
tests were conducted with 3:1 and 9:1 solid waste/sewage ratios 
and with 4, 7, and 10% total solids in the feedstock. Though the 
microbial culture was healthy in most tests, the mixing systems 
were not effective in preventing excessive fibrous mat and stringer 
formations. These formations occurred because of the high cellulo- 
sic content of the feedstock. The test with the best energy recovery 
had a gas production of 805 liters/kg of volatile solids destroyed. 
However, the energy recovered was only 50% of the energy avail- 
able in the solid waste, and only four times greater than the mixing 
energy expended for that test. The solids accumulations were gen- 
erally the same for the two mixing systems when they had common 
test conditions. In all tests, the percent solids for the top level were 
higher than those for the middle and bottom levels. As the feed 
ratio and the percent solids in the feedstock were increased, this 
differential became progressively more pronounced. Moreover, the 
percent of volatile solids (in a given amount of total solids) for the 
top level became disproportionately higher than those for the other 
two levels. 


23248 (DOE/ET/11287—T1) Fundamental and _ semi- 
global kinetic mechanisms for hydrocarbon combustion. Final 
report, March 1977-October 1980. Dryer, F.L.; Glassman, I.; 
Brezinsky, K. (Princeton Univ., NJ (USA). Dept. of Me- 
chanical and Aerospace Engineering). Mar 1981. Contract 
AC22-77ET11287. 208p. NTIS, PC A10/MF AO1. 

Over the past three and one half years, substantial research 
efforts of the Princeton Fuels Research Group have been directed 
towards the development of simplified mechanisms which would 
accurately describe the oxidation of hydrocarbons fuels. The objec- 
tives of this combustion research included the study of semi-empiri- 
cal modeling (that is an overall description) of the chemical kinetic 
mechanisms of simple hydrocarbon fuels. Such fuels include the al- 
kanes: ethane, propane, butane, hexane and octane as well as the 
critically important alkenes: ethene, propene and butene. As an ex- 
tension to this work, the study of the detailed radical species char- 
acteristics of combustion systems was initiated as another major 
aspect of the program, with emphasis on the role of the OH and 
HO, radicals. Finally, the studies of important alternative fuel prob- 
lems linked the program to longer range approaches to the energy 
supply question. Studies of alternative fuels composed the major 
elements of this area of the program. The efforts on methanol re- 
search were completed, and while the aromatics aspects of the 
DOE work have been a direct extension of efforts supported by the 
Air Force Office of Scientific Research, they represented a signifi- 
cani part of the overall research effort. The emphasis in the pro- 
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posed program is to provide further fundamental understanding of 
the oxidation of hydrocarbon fuels which will be useful in guiding 
engineering approaches. Although the scope of program ranges 
from the fundamentals of chemical kinetics to that of alternative 
fuel combustion, the objective in mind is to provide insight and 
guidance to the understanding of practical combustion environ- 
ments. The key to our approach has been our understanding of the 
fundamental combustion chemistry and its relation to the important 
practical combustion problems which exist in implementing energy 
efficient, alternate fuels technologies. 


23249 (PB—81-100711) Environmental assessment of a 
waste-to-energy process: Union Carbide Purox (trademark) 
system. Gorman, P.; Marcus, M.; Ananth, K.P.; Golem- 
biewski, M. (Midwest Research Inst., Kansas City, MO 
(USA)). Sep 1980. Contract EPA-68-02-2166. 283p. NTIS, 
PC Al13/MF AOl. 

As part of a research program to assess the environmental 
impacts of various waste-to-energy conversion systems, on-site test- 
ing was carried out at Union Carbide Corporation's Purox facility 
at South Charleston, West Virginia. The Purox system pyrolyzes 
municipal solid waste, using oxygen, to produce a fuel gas with a 
heating value of 14.6 MJ/N cu m (370 Btu/scf). Sampling at the 
facility included four input/output streams (refuse, slag, water, and 
stack emissions). Water sampling included the pilot scale Unox 
wastewater treatment system. The boiler stack emissions were sam- 
pled when firing the Purox gas and when firing natural gas. Analy- 
sis was carried out for most conventional pollutants (CO, NOx, 
etc.), but included many special analyses (polynuclear aromatic hy- 
drocarbons). 


23250 (SERI/PR—622-1151) Progress in the entrained- 
flow fast-ablative pyrolysis of biomass. Quarterly report, Jan- 
uary-March 1981. Diebold, J.P.; Scahill, J. (Solar Energy 
Research Inst., Golden, CO (USA)). Apr 1981. Contract 
AC02-77CH00178. 30p. NTIS, PC A03/MF AO1. 

The construction of a 1-t/d engineering demonstration reac- 
tor to fast pyrolyze biomass chips using an ablative pyrolysis tech- 
nique in a cyclonic reactor has been completed. A tar vapor-crack- 
ing tube with seven thermodynamic lengths downstream of the cy- 
clonic reactor has the capability to change the product slate from 
mostly tars to nearly all gases containing significant amounts of eth- 
ylene and other olefins. Virtually no char will be produced in the 
process because char formation is deliberately suppressed with this 
reactor design. The design features of the reactor are described in 
detail. The system is currently undergoing shakedown tests pre- 
paratory to an extensive process variable study. A report on a spe- 
cialists’ workshop on the fast pyrolysis of biomass held in October 
1980 is included in this document. 


23251 Stepwise reduction of CO to CH, on a triosmium 
cluster face. Preparation and_ characterization of 
Os3(CO);:CH2. Steinmetz, G.R.; Geoffroy, G.L. (Pennsylva- 
nia State Univ., University Park). Journal of the American 
Chemical Society ; 103: No. 5, 1278-1279(11 Mar 1981). 
Numerous mechanistic schemes have been proposed for the 
metal-surface-catalyzed reduction of CO to yield hydrocarbons. 
This paper describes the reaction of [Oss(CO)::(CHO)]~ with phos- 
phoric acid which yields the new methylene cluster Oss(CO):1CHb, 
a mimic for the surface intermediate in the CH, synthesis. Results 
demonstrated the stepwise reduction of CO to CH, on a cluster 
face and showed that hydrogenation of surface-bound carbenes is a 
reasonable path for the production of hydrocarbons. (DLC) 


23252 Mechanism of the Fischer-Tropsch reaction. The 
chain propagation step. Brady, R.C. III; Pettit, R. (Univ. of 
Texas, Austin). Journal of the American Chemical Society ; 
103: No. 5, 1287-1289(11 Mar 1981). 

The role of the surface CHe species in the conversion of CO 
and Hz to hydrocarbons is used to evaluate the correctness of the 
Fischer-Tropsch, Pichler-Schultz, and the Anderson-Emmett 
schemes. CH2N2 was used to add CHe groups to the cobalt catalyst 
surface; this resulted in an increased production of higher molecular 
weight molecules as predicted only by the Fischer-Tropsch scheme. 
Distributions of '*C atoms in the propene formed when a mixture 
of *CO, Ha, and '*CH2Ne were passed over the catalyst, also con- 
firmed the Fischer-Tropsch scheme. (DLC) 
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23253 Novel fischer-tropsch catalysts. Perkins, P.; Voll- 
hardt, K.P. (to Dept. of Energy). US Patent 4,230,633. 28 
Oct 1980. Filed date 17 May 1979. vp. 

PAT-APPL-039,986. 

Novel polymer-supported metal complexes of the formula: 
ps -R Me(CO)nHm where: ps represents a divinylbenzene cross- 
linked polystyrene in which the divinylbenzene crosslinking is 
greater than 1% and less than about 18%; R represents a cycloalka- 
dienyl radical of 4 through 6 carbon atoms; Me represents a group 
viii metal; CO represents a carbonyl radical; H represents hydro- 
gen; n represents an integer varying from 0 through 3; m represents 
an integer varying from 0 through 2 inclusively with the further 
provision that 2n+m must total 18 when added to the electrons in 
R and me, or n+m must total 0; are prepared by: brominating ps - 
H by treating same with bromine in the presence of a thallium salt 
in a partially or fully halogenated solvent to form ps -Br; treating 
said ps -Br so produced with a lithium alkyl of 1 through 12 carbon 
atoms in an aromatic solvent to produce ps -li; substituting said ps- 
Li so produced by reaction with a 2-cycloalkenone of 4 to 6 carbon 
atoms in the presence of an ether solvent and using a water work- 
up to form a cycloalkenylalcoholsubstituted ps ; dehydrating said 
alcohol so produced by heating under a vacuum to produce a cy- 
cloalkadienyl-substituted ps ; reacting the cycloalkadienyl-substitut- 
ed ps with metal carbonyl in the presence of a partially or fully ha- 
logenated hydrocarbon, aromatic hydrocarbon of 6 through 8 
carbon atoms, ethers, or esters of 4 through 10 carbon atoms as a 
solvent to produce a polystyrene-supported cycloalkadienyl metal 
carbonyl. The novel compounds are used as improved Fischer- 
Tropsch catalysts particularly for the conversion of CO+H2 to 
gaseous and liquid hydrocarbons at milder conditions than with 
prior catalysts. 


23254 Saccharification of cellulose by the cellulolytic 
enzyme system of thermomonospora sp.--2. hydrolysis of cel- 
lulosic substrates. Ferchak, J.D.; Hagerdal, B.; Pye, E.K. 
(Univ of Pa, Philadelphia). Biotechnology and Bioengineering 
; 22: No. 8, 1527-1542(Aug 1980). 

A saccharification of cellulosic material using culture filtrate 
from the stationary phase of a culture of Thermomonospora sp., 
produced primarily cellobiose up to levels inhibitory to further sac- 
charification, while the use of whole broth resulted in the produc- 
tion of glucose as well. Glucose production was enhanced and con- 
tinued throughout the saccharification (24-36 hr) by several addi- 
tions of cellobiase activity in the form of culture solids. Using 
Solka-Floc as substrate, the “difference sugar” level (total soluble 
sugar minus glucose) rapidly rose to the same relatively stable con- 
centration under various hydrolysis conditions, which was inde- 
pendent of the total sugar and glucose concentrations. A rapid hy- 
drolysis rate was observed initially during saccharification, fol- 
lowed by a much slower rate of sugar production. Repeated cen- 
trifugation of the reaction mixture and replacement of the superna- 
tant with fresh enzyme solution resulted each time in the reinitia- 
tion of a rapid hydrolysis rate. Saccharifications using Avicel mi- 
crocrystalline cellulose, acid-swollen cellulose, and cotton as sub- 
strates were also studied. A modified method of making phosphor- 
ic-acid swollen cellulose is described. Saccharification of this sub- 
strate by culture filtrate and sequential additions of culture solids 
resulted in an inverse relationship between the attained glucose 
concentration and cellobiose-cellotriose concentrations. 26 refs. 


23255 Update in the development of alternate liquid fuels. 
Rose, M.J. pp 307-314 of Energy utilization: a sourcebook 
of current technology. Atlanta, GA; Fairmont Press, Inc. 
(1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Since FY 1977, approximately 19.9 million gallons of alter- 
nate liquid fuels (ALF) have been produced and consumed at the 
Brookhaven National Laboratory central steam plant. ALF fuels 
have similar characteristics as commercial fuel oils (grades 2, 4, and 
5) at a cost ranging from 21 to 28.4 cents per gallon depending on 
feedstocks and blend ratios. ALF fuels are produced by selectively 
blending feedstocks of recycled or previously used semi-miscible al- 
cohols, mineral spirits, solvents, and other combustible liquids with 
substandard but conventional fuel oils obtained from government 
surplus. Data are presented from the pilot processing system and 
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central steam plant on the cost, production, and consumption of 
ALF. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 23248, 23281, 23293, 23885, 23959, 24307, 
24416 


23256 Small scale production of biofuels: a feasibility as- 
sessment. Geyler, J. Washington, DC; Department of Com- 
merce (1980). 124p. (NP—1903552). 

Current public policy fails to adequately address one of the 
most exigent concerns of the agricultural producer: the cost and 
availability of energy. Specifically, they are interested in energy 
production alternatives that are feasible and economic for imple- 
mentation by smaller agricultural producers. After a extended 
review of much of the available popular and technical literature, as 
well as conducting interviews with numerous individuals knowl- 
edgeable in the field of alternative energy production, the Roose- 
velt-Custer Regional Council for Development has prepared this 
preliminary feasibility assessment on the small scale production of 
biofuels in North Dakota. The production of energy from renew- 
able sources is not chimerical; it is reality. Currently, North 
Dakotan’s rely on energy produced from agricultural products to 
run their automobiles and to heat their homes, as well as to dry the 
crops on which much of the North Dakota economy depends. 
Over the next 20 years, this reliance on renewable energy sources is 
expected to triple. Unfortunately, most of the processes currently 
used to produce these biofuels are not adaptable for use by the 
smaller producer/consumer. Today, economics simply preclude the 
small scale production of biofuels. A deplorable consequence of this 
lag between demand and technical feasibility is the appearance of 
the quick-buck consultant. These individuals have not limited their 
activities to North Dakota but, in fact, they have appeared over the 
length and breadth of this Nation. This report then is an assessment 
of the feasibility of producing biofuels in North Dakota by the 
small scale producer. Specific types of biofuels to be critiqued are: 
alcohol; vegetable oils; biogas/methane; and biomass briquettes. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 23301, 23790, 23806, 24059 
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REFER ALSO TO CITATION(S) 23671 
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23257 Modern water turbine technology for small power 
stations. Salovaara, T. pp 287-294 of Energy utilization: a 
sourcebook of current technology. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Finland has had experience since the early 1900's in develop- 
ing hydroelectric power plants, many of them low-head facilities. 
The evolution of the hydraulic turbines used, turbine cost optimiz- 
ation, control equipment used, model turbine testing and research, 
and the retrofitting of old hydro plants with tubular turbines re- 
placing Francis turbines are discussed. It is predicted that the com- 
bination of modern Finnish technology and American water power 
practice can help meet the requirements of US hydropower pro- 
ducers. (LCL) 


1306 Environmental Aspects 
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REFER ALSO TO CITATION(S) 24212, 24219, 24221 


23258 (PNL—3813) Assessment of impacts from water 
level fluctuations on fish in the Hanford Reach, Columbia 
River. Becker, C.D.; Fickeisen, D.H.; Montgomery, J.C. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
May 1981. Contract AC06-76RL01830. 63p. NTIS, PC 
A04/MF AO1. Order Number DE81023668. 

Observations on the effects of water level fluctuations in the 
Hanford Reach of the Columbia River, Washington, were made in 
1976 and 1977. The two years provided contrasting flow regimes: 
high water and fluctuations of greater magnitude prevailed in 1976; 
low water and higher temperatures prevailed in 1977. Situations 
where fish and other aquatic organisms were destroyed by chang- 
ing water levels were observed and evaluated each year in three 
study areas: Hanford, F-Area, and White Bluffs sloughs. Losses pri- 
marily were due to stranding, entrapment (with or without com- 
plete dewatering), and predation. Juvenile fish were more suscepti- 
ble to entrapment and stranding than were adult fish. Estimates of 
actual losses were biased and conservative because relatively few 
fish could be found after each decline of water level and dewater- 
ing. The most valued species of fish affected by water level fluctu- 
ations at Hanford were the anadromus fall chinook salmon (Oncor- 
hynchus tshawytscha) and the resident smallmouth bass (Microp- 
terus dolomieui). Crucial periods for chinook salmon occurred 
during winter when incubating eggs were in the gravel of the main 
channel, and before and during seaward migration in the spring 
when fry were abundant in shoreline zones. The crucial period for 
smallmouth bass was during spring and early summer when adults 
were spawning in warmed sloughs and shoreline zones. Chinook 
salmon and smallmouth bass fry were vulnerable to stranding and 
entrapment, and smallmouth bass nests were susceptible to exposure 
and temperature changes resulting from repeated water level fluctu- 
ations. Thus, flow manipulation may be crucial to their survival. 
The extent to which other species of riverine fish were affected by 
water level fluctuations depended upon their use of shoreline zones 
for spawning and rearing young. 


23259 (PNL—3816) Review of Pacific Northwest Labo- 
ratory research on aquatic effects of hydroelectric generation 
and assessment of research needs. Fickeisen, D.H.; Becker, 
C.D.; Neitzel, D.A. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). May 1981. Contract AC06-76RL01830. 
32p. NTIS, PC A03/MF AO1. Order Number DE81023675. 
This report is an overview of Pacific Northwest 
Laboratory’s (PNL) research on how hydroelectric generation af- 
fects aquatic biota and environments. The major accomplishments 
of this research are described, and additional work needed to 
permit optimal use of available data is identified. The research goals 
are to: (1) identify impacts of hydroelectric generation, (2) provide 
guidance in allocating scarce water resources, and (3) develop tech- 
niques to avoid or reduce the impacts on aquatic communities or to 
compensate for unavoidable impacts. Through laboratory and field 
experiments, an understanding is being developed of the generic im- 
pacts of hydrogeneration. Because PNL is located near the Colum- 
bia River, which is extensively developed for hydroelectric genera- 
tion, it is used as a natural laboratory for studying a large-scale op- 
erating system. Although the impacts studied result from a particu- 
lar system of dams and operating procedures and occur within a 
specific ecosystem, the results of these studies have application at 
hydroelectric generating facilities throughout the United States. 
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REFER ALSO TO CITATION(S) 23671, 23701 


23260 (DOE/TIC—1022135) Task assignment No. 3. 
Solar audience test summary report. (Market Facts, Inc., 
Washington, DC (USA)). 3 Dec 1980. 39p. NTIS, PC A03/ 
MF AOl. 

Audience response to a public service advertisement con- 
cerning solar energy was tested. The test was designed to answer 
four categories of questions: (1) what information on solar energy 
in general is conveyed by the advertisement. What additional infor- 
mation is desired; (2) what is the reaction of the respondent to spe- 
cific components or characteristics of the advertisment; (3) how ap- 
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propriate is the use of the American Indian in conveying the mes- 
sage; and (4) how likely is the respondent to take further action as a 
result of viewing the advertisment. The rationale and methods for 
answering each question are discussed. (LEW) 


23261 (PB—81-106346) Solar Energy Research Institute 
and regional solar energy centers: Impediments to their effec- 
tive use. Report to the Senate Committee on Governmental 
Affairs. (General Accounting Office, Washington, DC 
(USA). Energy and Minerals Div.). 18 Aug 1980. 44p. 
NTIS, PC A03/MF AO1. 

This report discussed the problems concerning the Solar 
Energy Research Institute and the Regional Solar Energy Centers 
as lead institutions for solar energy development and commercial- 
ization. It contains recommendations to the Department of Energy 
for making more effective use of these entities. 


23262 (SERI/TP—513-1193) Transfer of information 
from researcher to consumer: choosing the appropriate media. 
Halacy, D. (Solar Energy Research Inst., Golden, CO 
(USA)). May 1981. Contract AC02-77CHO00178. 5p. 
(CONF-810560—1). NTIS, PC A02/MF AOl1. 

From AS/ISES special interest group on energy and envi- 
ronment information conference; Denver, CO, USA (11 May 1981). 

The adoption of solar technologies in the marketplace will 
not come about simply because solar energy has many advantages 
to offer. As with all innovations, it must be sold through a variety 
of media, not just to the ultimate user but to several target audi- 
ences. For many reasons, not the least of which is cost, those seek- 
ing to speed the diffusion of the solar innovation must be sure of 
the objectivity, timeliness, comprehensiveness, and clarity of their 
messages before commencing the task of disseminating them. 


1401 Resources And Availability 


23263 (EUR—7011-EN) Solar energy R + D pro- 
gramme, 1979-1983. Project F: solar radiation data. (Com- 
mission of the European Communities, Brussels (Belgium). 
Directorate General for Research, Science and Education). 
1981. 283p. (CONF-8005166—). NTIS (US Sales Only), PC 
A13/MF AOI. 

From 1. coordination meeting of contractors; Julich, F.R. 
Germany (5 May 1980). 

Individual presentations report work in the following areas: 
production of test reference years for model simulation of solar sys- 
tems and components; global radiation atlas for horizontal surfaces; 
radiation data on inclined surfaces; intensity thresholds and cumula- 
tive frequency curves; useful energy output from solar collectors; 
network comparison of pyranometers; measurements of turbidity, 
spectral radiation, etc.; satellite data. (LEW) 


23264 (LBL—12707) Effect of circumsolar radiation on 
the accuracy of pyrheliometer measurements of the direct 
solar radiation. Grether, D.; Evans, D.; Hunt, A.; Wahlig, 
M. (Lawrence Berkeley Lab., CA (USA)). May 1981. Con- 
tract W-7405-ENG-48. 9p. (CONF-810509—39). NTIS, PC 
A02/MF AO1. Order Number DE81023068. 

From Annual conference of the International Solar Energy 
Society; Philadelphia, PA, USA (26 May 1981). 

An effort has been underway to use specially developed cir- 
cumsolar telescopes to measure the angular and wavelength de- 
pendence of the circumsolar radiation for application to concentrat- 
ing solar energy systems. Data from these instruments are used to 
provide information on the pyrheliometer overestimate. Presented 
are: sample measurements of the telescopes, the range of values 
(overestimates) obtained over the course of a month, and the long 
term average effect. A brief discussion is given on the relationship 
of the results to concentrating solar energy systems. 


23265 (SOLAR/0010—81/05) Environmental data for 
sites in the National Solar Data Network. (Automation In- 
dustries, Inc., Silver Spring, MD (USA). Vitro Labs. Div.). 
May 1981. Contract AC01-79CS30027. 188p. NTIS, PC 
A09/MF AO1. Order Number DE81023617. 

Environmental information collected at the sites of the Na- 
tional Solar Data Network is presented in the form of tables for 
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each solar site. The sites are grouped into 12 zones, each of which 
consists of several adjacent states. The insolation table presents the 
total, diffuse, direct, maximum, and extraterrestrial radiation for the 
solar site. It also shows the ratio of total to extraterrestrial radi- 
ation, as a percent. The temperature table gives the average, day- 
time, nighttime, maximum, minimum and inlet-water temperatures 
for the solar site. All of the passive and some of the active solar 
sites are equipped with wind sensors which provide information for 
two wind tables furnishing wind speed and direction. For some 
sites, a humidity table provides relative humidity values for day and 
night. It also gives values for the maximum and minimum humidity 
for each day. A technical discussion of the instruments and meas- 
urements used to obtain these data tables is included. (LEW) 


1403 Economics 


REFER ALSO TO CITATION(S) 23309 


23266 (DOE/EIA/10189—T4) Existing and potential 
market for residential solar energy use in California. Rains, 
D. (Capitol Information Management, Inc., Sacramento, CA 
(USA)). 1980. Contract FG01-79EI10189. 44p. NTIS, PC 
A03/MF AOI. 

Research findings are reported on a four-part solar market 
survey program which identified barriers for residential solar 
energy use in California. The approach and the framework for anal- 
ysis are described for the survey program. Summaries and discus- 
sions are presented on survey data from solar retrofitters; new con- 
struction solar home market and buyers; focus groups of non-solar 
homeowners; and a statewide survey. (MCW) 


23267 (SERI/TP—721-1197) Reliability and maintainabi- 
lity program. Eden, A. (Solar Energy Research Inst., 
Golden, CO (USA)). May 1981. Contract AC02- 
77CH00178. 4p. (CONF-810912—1). NTIS, PC A02/MF 
AOl. 

From Active contractors’ review meeting; Washington, DC, 
USA (Sep 1981). 

The program's goals are to accelerate the adoption of active 
solar energy systems in building applications by improving the reli- 
ability and maintainability of installed systems. The project is de- 
signed to accomplish this by providing the latest information; by as- 
sisting the industry in improving reliability and maintainability; by 
assisting in design, manufacture, installation and maintenance of re- 
liable and durable systems; and by assisting in the development of 
codes and standards. Work and accomplishments in these areas are 
enumerated. (LEW) 


1404 Environmental, Legal, And Institutional Aspects 


REFER ALSO TO CITATION(S) 23313 


1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 23240, 23244, 23245, 23250, 23256, 23760, 
23790, 23953, 23956, 23959, 23968, 23969, 23970, 23988, 24521 


23268 (AD-A—088606) Visible light-driven generation of 
chlorine and bromine. photooxidation of chloride and bromide 
in aqueous solution at illuminated n-type semiconducting mo- 
lybdenum diselenide and molybdenum disulfide electrodes. 
Technical report. Kubiak, C.P.; Schneemeyer, L.F.; 
Wrighton, M.S. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Chemistry). 22 Aug 1980. Contract 
N00014-75-C-0880. 13p. NTIS, PC A02/MF AO1. 

N-type semiconducting, single-crystal MoS2 and MoSe: are 
demonstrated to serve as durable photoanodes for the photogenera- 
tion of Bre or Cl, from aqueous 12 M LiBr or 15 M LiCl, respec- 
tively. The current efficiency for the generation of X2 is measured 
to be greater than 90% and many more moles of X2 can be generat- 
ed than the number of moles of MoSez or MoS: used. 
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23269 (BNL—29637) Comparison of ultrafast electron 
transfers in porphyrin-quinone and Mg/free-base diporphyrin 
molecules: mimicking photosynthetic charge separations. 
Netzel, T.L.; Bergkamp, M.A.; Chang, C.K.; Dalton, J. 
(Brookhaven National Lab., Upton, NY (USA)). 1981. Con- 
tract AC02-76CHO00016. 19p. NTIS, PC A02/MF AOI. 
Order Number DE81023701. 

The Mg-He2 diporphyrin exhibits light driven, electron trans- 
fer (ET) kinetics and thermodynamic efficiencies comparable to 
those found in natural photosystems. Indeed, it is a good model of 
the initial charge separation in photosystem II of green plants 
where a ligated chlorophyll is the postulated electron donor and 
pheophytin (a metal-free chlorophyll) is the postulated acceptor. 
Also, comparing the light driven ETs in PsQP and Mg-Hz illus- 
trates the important role of nuclear distortions in controlling ET 
product lifetimes. The extreme instability of the '[PsQ~.P*.] inter- 
mediate suggests a reason for the apparent absence of quinones as 
primary electron acceptors despite their abundance in natural pho- 
tosystems and their use as secondary ET agents. 


23270 (DOE/ER/05528—28) Visible light-induced elec- 
tron ejection from anions. Fox, M.A.; Hohman, J.R.; Owen, 
R.C. (Texas Univ., Austin (USA). Dept. of Chemistry). 
1980. Contract AS05-77ER05528. 3p. (CONF-800827—6). 
NTIS, PC A02/MF AOl1. 

From 3. international conference on photochemical conver- 
sion and storage of solar energy; Golden, CO, USA (3 Aug 1980). 

Resonance stabilized anions (A~ ) often strongly absorb visi- 
ble light, giving rise to photoreactivity initiated by primary photo- 
chemical electron transfer. In the absence of reactive electron ac- 
ceptors, this electron ejection is often followed by rapid thermal 
collapse of the radical-electron pair to regenerate the anionic start- 
ing material. Thus, the observation of solution phase photochemis- 
try in carbanions depends directly on inhibition of electron recap- 
ture. Since this inhibition is a key feature of photoelectrochemistry 
at semiconductor electrodes, it is anticipated that a parallel may 
exist between photocurrent production in anion-sensitized photogal- 
vanic cells and relative quantum efficiency for homogeneous pho- 
toreactions of such anions. This paper describes the photochemistry 
of carbanions at the surface of a doped n-TiO» electrode. 


23271 (DOE/ET/20410—T2) Thin films of silicon on 
low-cost substrates. Quarterly report No. 4, 1 October-30 De- 
cember 1977. Sarma, K.R.; Gurtler, R.W.; Baghdadi, A.; 
Cota, M. (Motorola, Inc., Phoenix, AZ (USA). Solar 
Energy Dept.). 1977. Contract AC03-76ET20410. 63p. 
NTIS, PC A04/MF AOl1. 

A new method is developed for producing self-supporting 
silicon films utilizing an Energy Beam with low material and 
energy utilization and at high throughputs. During this quarter a 
horizontal Energy Beam system was designed, constructed and 
made operational. In the preliminary experiments, material efficien- 
cies of about 50% were realized in the horizontal deposition 
system. Theoretical and experimental studies were conducted on 
the thermal expansion shear separation (TESS) technique. These 
studies indicated that shear separation is probably occurring in the 
deposited silicon film. RTR laser recrystallization studies of TESS 
samples demonstrated a considerable grain size enhancement. Initial 
economic analyses indicate that the cost of grain enhanced silicon 
film (100um thick) can be as low as $0.12/watt, based on the 
Energy Beam deposition and laser recrystallization technologies. 


23272 (DOE/JPL/954355—81-17) Large-area silicon 
sheet by EFG. First quarterly report, January 1, 1981-March 
31, 1981. (Mobil Tyco Solar Energy Corp., Waltham, MA 
(USA)). 29 May 1981. Contract NAS-7-100-954355. 43p. 
NTIS, PC A03/MF AOl1. 

A multiple growth run with three 10 cm cartridges was car- 
ried out with the best throughput rates and time percentage of si- 
multaneous three-ribbon growth achieved to date in this system. 
Growth speeds were between 3.2 and 3.6 cm/minute on all three 
cartridges and simultaneous full-width growth of three ribbons was 
achieved 47% of the time over the eight-hour duration of the ex- 
periment. Improvements in instrumentation and in the main zone 
temperature uniformity have been two factors that have led to 
more reproducible growth conditions in the multiple ribbon fur- 
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nace. Factors influencing ribbon quality are being investigated 
through the study of the effect of ambient gas species and concen- 
trations on material properties. Growth of ribbon with the cold 
shoes characteristic of the high-speed systems has shown that the 
properties of this ribbon respond to ambient changes in much the 
same way as when no cold shoes are present. The best cell efficien- 
cies attained for 10 cm wide ribbon grown with cold shoes are still 
below those obtained without cold shoes (10 to 11% versus 12 to 
13%, respectively). It has also been shown in these experiments 
that meniscus CO, and quartz introduced in the melt (contained in 
graphite crucibles) are equivalent in improving the electronic qual- 
ity of the ribbon in these systems. Development of a system to 
grow 10 cm wide ribbon in the speed range from 3 to 4 cm/minute 
without the use of the conventional cold shoes is underway. Work 
on building a new multiple furnace for growth of four 10 cm wide 
ribbons has been started. 


23273 (DOE/JPL/954471—80/13) Novel duplex vapor- 
electrochemical method for silicon solar cells. Final report, 
June 1976-February 1980. Nanis, L.; Sanjurjo, A.; Sancier, 
K.M.; Kapur, V.K.; Bartlett, R.W.; Westphal, S. (SRI Inter- 
national, Menlo Park, CA (USA)). 31 Mar 1980. Contract 
NAS-7-100-954471. 79p. NTIS, PC AOS/MF AOl. Order 
Number DE81023237. 

A process has been developed for the economic production 
of high purity Si from inexpensive reactants, based on the Na re- 
duction of SiF, gas. The products of reaction (NaF, Si) are separat- 
ed by either aqueous leaching or by direct melting of the NaF-Si 
product mixture. Impurities known to degrade solar cell perform- 
ance are all present at sufficiently low concentrations so that melt 
solidificaton (e.g., Czochralski) will provide a silicon material suit- 
able for solar cells. 


23274 (DOE/JPL/954527—81/18) Investigation of test 
methods, material properties, and processes for solar-cell en- 
capsulants. Nineteenth quarterly progress report, November 
12, 1980-February 12, 1981. Willis, P.B.; Baun, B.; Goulet, 
A. (Springborn Labs., Inc., Enfield, CT (USA)). 1981. Con- 
tract NAS-7-100-954527. 29p. NTIS, PC A03/MF AO1. 

Formulation of the butyl acrylate syrup/casting pottant was 
completed and is now ready for the first stage of industrial evalua- 
tion. The formulation contains an ultraviolet stabilizer system and 
may be cured with an initiator that, unlike former selections, pre- 
sents no shipping or handling hazards to the user. The catalyzed 
syrup is stable at room temperature and has a pot life of at least 
eight hours. The syrup cures to a transparent rubber in 18 minutes 
at a temperature of 60°C. The formulation of the ethylene/methyl 
acrylate lamination pottant was also completed. This compound is 
the alternative pottant to ethylene/vinyl acetate (EVA) and is simi- 
larly produced as an extruded sheet that is wound into rolls. Ex- 
periments were conducted to select the most appropriate base resin 
for this compound and generate a first-cut formulation suitable for 
industrial evaluation purposes. The large scale extrusion conditions 
were determined and a 250 pound quantity was produced as a film 
of 30 inch width and 0.02 inch gauge. This resin is inherently non- 
blocking; consequently no release paper was used to separate the 
plies. Experimental modules were prepared to verify performance 
and the cure profile was determined at a variety of times and tem- 
peratures. Due to the current commercial interest in the EVA lami- 
nation pottant some revised studies were conducted with respect to 
the time/temperature cure requirements for successful use of this 
compound. The times needed to produce successful gel contents 
were redetermined at a variety of temperatures and these results 
were related to the peroxide half-life temperature curve. 


23275 (DOE/JPL/955491—81/6) Development of proc- 
esses for the production of solar-grade silicon from halides 
and alkali metals. Final report, October 1979-February 1981. 
Dickson, C.R.; Gould, R.K.; Felder, W. (Aerochem Re- 
search Labs., Inc., Princeton, NJ (USA)). Mar 1981. Con- 
tract NAS-7-100-955491. 108p. (AeroChem-TP—410). 
NTIS, PC A06/MF AO1. Order Number DE81023264. 
Processes were developed involving high temperature reac- 
tions of silicon halides with alkali metals for the production of solar 
grade silicon in volume at low cost. Experiments were performed 
to evaluate product separation and collection processes, measure 
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heat release parameters for scaling purposes, determine the effects 
of reactants and/or products on materials of reactor construction, 
and make preliminary engineering and economic analyses of a 
scaled-up process. The process was found to have a low manufac- 
turing cost and the lowest plant cost of all the present JPL spon- 
sored processes, and produces the silicon product at the low price 
of $10/kg in 1980 dollars. The kinetics and mechanism of the for- 
mation and growth of silicon particles from the decomposition of 
silane at high temperatures is characterized. The experiments were 
aimed at determining the rates at which gas-phase species form sili- 
con particle precursors, the time required for silane decomposition 
to produce particles, and the competing rate of growth of silicon 
seed particles injected into a decomposing silane environment. A 
high-temperature fast-flow reactor was modified to study the de- 
composition of silane and the subsequent growth of particles. Opti- 
cal diagnostics consisting of absorption and Mie scattering of the 
light at 90° from He-Ne or Ar* lasers were used to determine the 
appearance growth rates and absolute sizes of the particles. The 
extent of silane decomposition as a function of residence time, tem- 
perature, and pressure was measured by infrared absorption spec- 
troscopy. A simplistic model is presented to explain the growth of 
silicon in a decomposing silane environment. (LEW) 


23276 (DOE/JPL/955567—81/3) Design, analysis, and 
test verification of advanced encapsulation system. Triannual 
report for period ending 31 March 1981. Garcia, A.; Min- 
ning, C. (Spectrolab, Inc., Sylmar, CA (USA)). May 1981. 
Contract NAS-7-100-955567. 22p. NTIS, PC A02/MF AO1. 

Procurement of 4” x 4” polycrystalline solar cells has pro- 
ceeded with some delays. A total of 1200 cells have been procured 
for use in both the verification testing and qualification testing. Ad- 
ditional thermal structural analyses have been run and the data are 
presented. An outline of the verification testing is included with in- 
formation on test specimen construction. 


23277 (DOE/JPL/955640—81/5) Development and fab- 
rication of a solar-cell-junction processing system. Quarterly 
progress report No. 5. Kiesling, R. (Spire Corp., Bedford, 
MA (USA)). Apr 1981. Contract NAS-7-100-955640. 34p. 
NTIS, PC A03/MF AOl1. 

Fabrication of the first stage of the pulsed electron beam an- 
nealer was completed. The objective of these initial checks was to 
test the functioning of its separate subsystems. Appropriate modifi- 
cations based upon measurements taken are planned for the next 
quarter. Annealing of four inch wafers at the required rate must 
await completion of the wafer transport development and fabrica- 
tion. There were four groups of tests, those of the mechanical and 
electrical subsystems, pulse generator, electron beam diode and the 
annealing process. Annealing experiments were begun at the end of 
March and will continue after modification of the pulser to insure 
reproducibility and uniformity. Electrical characterization of diode 
behavior as a function of varying paramerers is far advanced. Initial 
tests of subsystems and the pulse generator are complete using the 
160 kV test power supply and the first production run of dielectric 
liners. The complete engineering system design has been formulat- 
ed, and the accompanying manufacturing detail drawings are about 
60 percent complete. The entrance and exit Y tracks of the process- 
ing chamber have been designed to interconnect with the 50 carrier 
cassette elevator locks by means of short three-phase transition 
track sections located between the outside vacuum locks and the 
processing chamber. 


23278 (DOE/JPL/955843—81/2) Large-area sheet task: 
advanced dendritic-web growth development. Quarterly 
report, January 1-March 31, 1981. Duncan, C.S.; Seiden- 
sticker, R.G.; McHugh, J.P.; Hopkins, R.H.; Meier, D.; 
Schruben, J. (Westinghouse Research and Development 
Center, Pittsburgh, PA (USA)). 30 Apr 1981. Contract 
NAS.-7-100-955843. 56p. NTIS, PC A04/MF AOl1. Order 
Number DE81023265. 

During this quarter, design of the prototype automated web 
growth furnace neared completion; layout and detailed drawings of 
the mechanical components are 90% completed. Mechanical items 
have undergone design change to reduce cost. Several changes to 
improve the electronic functioning of subsystems have been imple- 
mented. A new melt level control system has been implemented to 
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provide stepless silicon feed rates from zero to rates exactly match- 
ing the silicon consumed during web growth. Bench tests of the 
unit were successfully completed and the system mounted in a web 
furnace for operational verification. Tests of long-term temperature 
drift correction techniques were made; web width monitoring 
seems most appropriate for feedback purposes. We successfully 
tested a system to program the initiation of the web growth cycle. 
A low-cost temperature controller was tested which functions as 
well as units four times as expensive. A design of a recessed growth 
lid combining features of improved growth speed plus improved 
starting behavior was experimentally operated for the first time. 
The predicted improvements were verified. Web crystals constant 
in width to a fraction of a millimeter were grown using passive 
width control tecniques. Further growth was limited only by the 
lack of melt replenishment hardware on the furnace, a feature now 
being changed. (LEW) 


23279 (HNEI—81-02) Algal mass culture: principles, pro- 
cedures, and prospects. Dugan, G.L. (Hawaii Univ., Honolu- 
lu (USA). Hawaii Natural Energy Inst. ). Nov 1980. 60p. 
Univ. of Hawaii, Hawaii Natural Energy Inst., Honolulu. 

Background and applications that relate to outdoor algal 
mass cultures are reviewed. The following are covered: biophys- 
ical, biochemical, and energetic aspects, environmental impact con- 
siderations, bioengineering development, product potential, and re- 
search and development requirements. (MHR) 


23280 (IS-M—323) Corn cob gasification and diesel elec- 
tric generation. O'Toole, J.J.; Wessels, T.E.; English, B.C.; 
Blobaum, R.J. (Ames Lab., IA (USA)). 1981. Contract W- 
7405-ENG-82. 10p. (CONF-810315—12). NTIS, PC A02/ 
MF AO1. Order Number DE8 1023740. 

From 8. energy technology conference and exposition; 
Washington, DC, USA (9 Mar 1981). 

The proposal described here involves a program designed to 
evaluate the collection and transportation costs of corn cobs for the 
fueling of downdraft gasifiers in the production of low Btu gas. A 
major use of this gas will be to fuel diesel/electric generating sys- 
tems in the many municipalities which can be retrofitted for this 
purpose. At the present time, as reported by the American Public 
Power Association, the vast majority of these generating units are 
idle due to costly diesel fuel. A survey conducted by the Iowa As- 
sociation of Municipal Utilities throughout the State of lowa shows 
over 90% of these idle units to be in good operating condition and 
exceed a total of 300 megawatts. This program will deal with the 
present state of corn crop practices and the economic factors influ- 
encing the supply of potential corn cobs and the costs incurred in 
the delivery and handling processes. The salient feature of this 
phase will be the instalation of gasifier equipment, and the retrofit 
of diesel engines in generating stations at two municipal sites in 
Iowa, where the technical and economic feasibility of the process 
will be demonstrated. These sites are selected on the basis of signifi- 
cantly different engine designs and major differences in available 
sources of their corn cob fuel. 


23281 (LBL—12602) Bioconversion of cellulose. Work 
progress for FY 1980. Wilke, C.R.; Blanch, H.W. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1981. Contract W-7405- 
ENG-48. 75p. NTIS, PC A04/MF AOl1. 

Progress is reported on the following: kinetic and mechanis- 
tic studies on cellulase enzymes, yeast nutrition, models of yeast 
growth and ethanol inhibition, by-product inhibition in cell recycle 
and vacuum fermentation, hollow fiber reactor, thermodynamics of 
ethanol-water systems, novel ethanol-water separations, and simul- 
taneous and sequential cellulose fermenting organisms. (MHR) 


23282 (NP—1902623) Biomass pyrolysis/gasification: 
bibliography. Review report RR502EF. Graham, R. (Forintek 
Canada Corp., Ottawa, Ontario. Eastern Forest Products 
Lab.). 1980. 22p. NTIS (US Sales Only), PC A02/MF AOl1. 

This bibliography covers a variety of topics relating directly 
and indirectly to biomass gasification. Direct topics include pyroly- 
sis/gasification chemistry, fundamental research papers, process de- 
velopment, state-of-the-art engineering studies, economic analysis, 
and general theory. Indirectly related topics include catalysis, flui- 
dization, gas purification, energy farming, industrial applications for 
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producer gas, combustion, hydrogenation, digestion, biomass poten- 
tial, etc. A topical index is included in the appendix. All literature is 
on file at the Forintek Canada Corp., Energy Division. 


23283 (ORNL/Sub—80/13819/1) Inventory of United 
States forest growth models. Trimble, J.L.; Shriner, C.R. 
(Oak Ridge National Lab., TN (USA); Science Applica- 
tions, Inc., Oak Ridge, TN (USA)). Jun 1981. Contract W- 
7405-ENG-26. 137p. NTIS, PC AO7/MF AOl. Order 
Number DE81024413. 

This document is an inventory of forest tree growth models 
that have been developed in the United States. The intent of this 
inventory is to provide documentation of existing growth models 
and to present the state-of-the-art in forest growth modeling. Anal- 
ysis of the accuracy or usefulness of the models does not fall into 
the scope of this document. The growth models discussed are orga- 
nized into the following categories: individual tree models; gap 
models; whole stand or forest models; diameter distribution models; 
and unclassified models. The information provided for each model 
includes a general description, geographic coverage, and general 
application(s). Additional information including availability, com- 
puter execution, documentation, and an abstract (when available) is 
provided to further describe the model. A contact person knowl- 
edgeable in the use and development of each model is provided. 
This inventory focuses on computerized models; however, math- 
ematical models and yield tables are discussed. 


23284 (SAND—80-7082) Commercialization of a photo- 
voltaic concentrator; Acurex final report FR-80-11/AE. Kull, 
J.; Litzinger, G.; Masters, B.; Yasuda, K. (Sandia National 
Labs., Albuquerque, NM (USA); Acurex Corp., Mountain 
View, CA (USA). Alternate Energy Div.). Jul 1981. Con- 
tract AC04-76DP00789. 167p. NTIS, PC A0O8/MF AOl. 
Order Number DE81025017. 

A development program is described that has produced a 
new photovoltaic (PV) concentrator and concentrator manufactur- 
ing facility. The new PV concentrator features active cooling and 
thermal energy recovery. Background information, a program de- 
scription, key results, and recommendations for future work are 
provided. The concentrator design, operating experience, and pro- 
duction capability are described. The optical, electrical and me- 
chanical considerations were addressed by evaluating various possi- 
ble alternatives in engineering trade studies. Two receiver configu- 
rations selected based on study results are described. The perform- 
ance of the new concentrator array was examined in a preliminary 
series of tests. (MHR) 


23285 (SERI/PR—8031-1-T4) Photoelectronic properties 
of zinc phosphide crystals, films and heterojunctions. Quar- 
terly progress report No. 8, January 1-March 31, 1981. Bube, 
R.H. (Solar Energy Research Inst., Golden, CO (USA)). 
1981. Contract AC02-77CH00178. 3lp. NTIS, PC A03/MF 
AOl. 

Temperature dependence of electrical conductivity was ana- 
lyzed for three sublimation-grown crystals, three iodine transport 
crystals, and three polycrystalline samples, using measured Hall 
effect mobility data on some samples and a multi-impurity comput- 
er model. In sublimination-grown single crystal and polycrystalline 
samples three levels dominate: = 0.02 eV, 0.25 eV, and 0.47 eV. 
Relatively good fits can be obtained to measured data with simple 
computer models involving two or three acceptors and one donor. 
A literature search has been done on the optical properties of 
ZnsP2, resulting in a composite absorption vs photon energy curve. 
Evidence for split valence bands is obtained from ac photoconduc- 
tivity measurements, and initial exploratory measurements have 
been made on laser-excited photoluminescence at 2 to 15°K. A de- 
tailed investigation was made of the commonly found non-stoichio- 
metry of the ZnsP2 films deposited by CSVT (usually about 25% 
excess Zn), and considerable evidence amassed to indicate that the 
excess Zn is localized near the surface of the film and in voids in 
the film. 
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23286 (SERI/PR—8062-1-T8) Zn3P2 as an improved se- 
miconductor for photovoltaic solar cells. Sixth quarterly 
report, December 1, 1979-February 29, 1980. Catalano, A. 
(Delaware Univ., Newark (USA). Inst. of Energy Conver- 
sion). 1981. Contract AC02-77CH00178. 46p. NTIS, PC 
A03/MF AO1. 

Measurements of Mg/ZnsP2 devices were extended to the 
light diode; and spectral response, current-voltage and EBIC meas- 
urements were used to follow the formation of the buried p/n junc- 
tion. The effect of the p-doping level on the formation of the p/n 
junction device were also studied. (MHR) 


23287 (SERI/PR—8062-1-T9) Zn;P2 as an improved se- 
miconductor for photovoltaic solar cells. Fifth quarterly 
report, September 1, 1979-December 1, 1979. Catalano, A. 
(Delaware Univ., Newark (USA). Inst. of Energy Conver- 
sion). 1981. Contract AC02-77CH00178. 43p. NTIS, PC 
A03/MF AOl1. 

Evidence of n-type conductivity in ZnsP2 has been seen for 
the first time. The conversion to n-type conductivity accompanies 
heat treatments of magnesium in contact with ZngP2. Jo of the de- 
vices is two decades lower than the corresponding Schottky device 
and measurements of Jo as a function of temperature show an expo- 
nential dependence of about E/sub g//2 consistent with a Sah- 
Noyce-Schockley recombination mechanism. Experimental results 
obtained with light and dark diodes indicate open circuit voltages 
of 0.685 volts and efficiencies as high as 18.5% may be possible. 
The electron affinity and work function of Zn3P2 were measured 
for the first time by U.V. photoemission. The initial energy distri- 
bution curve (EDC) of the crystal was characteristic of an oxidized 
surface and the surface was sputtered clean in ultra high vacuum. 
The electron affinity found for ZnsP2 was 3.78 eV (reference to a 
gold standard evaporated in situ) taking the optical bandgap as 1.5 
eV. Changes in the surface composition resulting from sputtering 
may have affected the accuracy of the result. 


23288 (SERI/PR—8062-1-T10) Zn3P2 as an improved se- 
miconductor for photovoltaic solar cells. Fourth quarterly 
report, June 1, 1979-August 31, 1979. Catalano, A. (Dela- 
ware Univ., Newark (USA). Inst. of Energy Conversion). 
1981. Contract AC02-77CH00178. 36p. NTIS, PC A03/MF 
AOl. . 
The study of non-isostructural heterojunction devices was 
continued by fabricating and testing devices of the type Zn/sub x/ 
Cd/sub 1-x/S/Zns3P2 where X = 0.22, 0.05, 0.0. Measurements of 
the optical absorption of the (Cd/sub x/Zn/sub 1-x/)sP alloys were 
completed which establish the dependence of the optical bandgap 
on composition and measurements were begun on the transport 
properties of the alloys. The effect of the magnesium heat treatment 
of Schottky diodes on the minority carrier diffusion length of 
Zn3P2 is also reported. (MHR) 


23289 (SERI/PR—8104-1-T1) Spray solar cell research: 
CdS/CwS cells by ion exchange-CSD. Fifth quarterly report, 
September 1-November 30, 1980. Maruska, H.P.; Young, 
A.R. II. (Exxon Research and Engineering Co., Linden, NJ 
(USA). Advanced Energy Systems Labs.). 1980. Contract 
AC02-77CH00178. 26p. NTIS, PC A03/MF AO1. 

Work was concentrated mainly in the areas of CdS resistiv- 
ity and junction formation. The film resistivity was lowered to less 
than 100 2-cm by adding several grams at. % of In®* to the start- 
ing spray solution. Dark mobilities of these films were about 10 
cm?/V-sec, which can increase to about 50 cm?/V-sec under illumi- 
nation. Apparatus was set up to allow the vacuum evaporation of 
cuprous halides onto the converted CdS films, followed by in situ 
vacuum heat treatments. Evaporated films of CuCl proved to be air 
sensitive, as expected, but Cul did not. Black films of copper sulfide 
formed after heat treatment in our system showed the x-ray diffrac- 
tion pattern of CueS (chalcocite). However, all of the finished cells 
that we have fabricated to date have disappointingly poor charac- 
teristics. In some cases, it was found that the CueS had penetrated 
through the CdS film to the back contact. This problem appears to 
have been overcome by evaporating less Cul, s that the Cu2S layer 
is only about 0.2 micron thick. the highest open circuit voltage 
achieved for these new cells was 0.42V, but the current was very 
low (less than microamps). Additional heat treatments in vacuum so 
far have only served to decrease V/sub oc/. 
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23290 (SERI/PR—8136-1-T3) Development of high-effi- 
ciency cascade solar cells. (Solar Energy Research Inst., 
Golden, CO (USA)). May 1981. Contract AC02- 
77CH00178. 4p. NTIS, PC A02/MF AOl1. Order Number 
DE81023257. 

Work reported includes: analysis of AlGaAsSb and GaAsSb 
diodes to study the relative merits of Mg and Be diffusion; attempts 
to grow cascade structures with Be-doped junctions; growth of 
bottom cells; installation of a new trimethyl antimony source in the 
MO-CVD work. A contract managmenet summary report gives 
cost and manpower data and compares the program status with 
given milestones. (LEW) 


23291 (SERI/PR—9276-T2) Electrochemical photovol- 
taic cells stabilization and optimization of II-VI semiconduc- 
tors. Third technical progress report, 1 October 1980 to 31 
December 1980. Noufi, R.; Tench, D.; Warren, L. (Rock- 
well International Corp., Thousand Oaks, CA (USA)). 20 
Jan 1981. Contract AC02-77CH00178. 16p. NTIS, PC A02/ 
MF AOl1. 

A program to provide the basis for designing a practical 
electrochemical solar cell based on the II-VI compound semicon- 
ductors is described. Emphasis is on developing new electrolyte 
redox systems and electrode surface modifications which will stabi- 
lize the II-VI compounds against photodissolution without seriously 
degrading the long-term solar response. Work on redox couple sta- 
bilization of n-CdX photoanodes has focused on fast metal-based 
one-electron couples in various nonaqueous solvents which repre- 
sent an extension of work with the methanol/ferro-ferricyanide 
system, which, although stabilizing for n-CdSe photoanodes, has 
been found to be photolytically unstable. Very promising results 
which were obtained for the FeCl,/sup 1-/2-/ couple in acetonitrile 
suggest that related chloro-couples should be considered, including 
the colorless two-electron tin (II, IV) and antimony (III, V) sys- 
tems. Conducting polymer films of polyrrole 
photoelectrochemically deposited onto n-type semiconductors were 
previously shown to protect these electrode materials from photo- 
decomposition while permitting electron exchange with the electro- 
lyte, but poor adhesion has remained a key problem. Recently, im- 
proved adhesion has been attained for roughened semiconductor 
surfaces. It now appears that polypyrrole films are to some extent 
permeable to solvent/solute species since the film stability depends 
on the nature of the redox electrolyte, and semiconductor decom- 
position products seem to form underneath the film in some cases. 
One possibility for circumventing this problem is to incorporate 
larger species, e.g., phthalocyanine dyes, within the film matrix. 


23292 Fermi level pinning of p-type semiconducting 
indium phosphide contacting liquid electrolyte solutions: 
rationale for efficient photoelectrochemical energy conversion. 
Dominey, R.N.; Lewis, N.S.; Wrighton, M.S. (Massachu- 
setts Inst. of Tech., Cambridge). Journal of the American 
Chemical Society ; 103: No. 5, 1261-1263(11 Mar 1981). 

Data are reported that show that p-type InP gives a photo- 
voltage E/sub V/, of ~ 0.8 V with respect to solution redox cou- 
ples where the formal potential of the redox couple, E°, can vary 
over a potential range that significantly exceeds the magnitude of 
the band gap, E/sub g/, of InP. 


23293 Biothermal liquefaction of biomass. Jerger, D.E.; 
Srivastava, V.; Chynoweth, D.P.; Tarman, P.B. Chicago, 
IL; Institute of Gas Technology (1981). 24p. (CONF- 
810116—4). 

From 5. annual IGT meeting on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (26 Jan 1981). 

The BIOTHERMOHOL process is described for the lique- 
faction of biomass and organic residues. This new process, under 
development at IGT, combines biological and thermochemical 
processes for total conversion of a broad variety of organic feeds 
regardless of water or nutrient content to liquid form. The process 
employs thermochemical gasification for the conversion of dewa- 
tered refractory fermentor residues. Ammonia and other inorganic 
nutrients are recycled from the thermal process effluent to the bio- 
conversion unit. Thermal process gases are converted to liquid fuels 
by catalytic synthesis. Thermal product gas and waste heat are used 
to provide process heat at various stages such as pretreatment, fer- 
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mentation, distillation, and dewatering of fermentor residues. Pre- 
liminary systems analyses comparing the materials and energy bal- 
ance with current conversion processes are presented for corn and 
sugar cane. 


23294 Photoluminescence assessment of solar cell materi- 
als. Pankove, J.I. (RCA Labs., Princeton, NJ). Contract 
EY-76-C-03-1286. Solar Cells ; 2: No. 4, 443-449(Dec 1980). 
(CONF-800159—). 

From Photovoltaic materials and device measurements 
workshop; San Diego, CA, USA (3 Jan 1980). 

Photoluminescence is a technique useful to the understand- 
ing of semiconductors. The emission spectrum reveals the relative 
distribution of states that are linked by radiative transitions. The ki- 
netics of the radiative process indicate how localized the transitions 
may be. The emission efficiency measures the importance of non- 
radiative competing processes that are detrimental to carrier surviv- 
al. The photoluminescence of hydrogenated amorphous silicon (a- 
Si:H) is discussed considering the importance of hydrogen, the role 
of doping and the effect of temperature. The usefulness of this mea- 
surement technique for the improvement of solar cell performance 
is pointed out. 





23295 Ceramics in photovoltaic energy conversion. 
Charles, H.K. Jr. (PRC Energy Analysis Co., McLean, 
VA). American Ceramic Society Bulletin ; 59: No. 12, 1201- 
1204(Dec 1980). 

Ceramic application areas in photovoltaic energy conversion 
are listed, and preparation methods for advanced crystalline, semi- 
crystalline, and polycrystalline silicon solar cell materials are de- 
scribed. Properties of selected ceramic substrate and encapsulation 
materials are given. (LEW) 


23296 Race for future electrical power--2. Solar cells. 
Tebo, A.R. Electro-Optical Systems Design ; 12: No. 11, 7- 
21(Nov 1980). 

An examination is made of various methods of achieving a 
large electrical output in usable power systems: planar arrays of 
cells and focusing systems that use either Fresnel lenses or parabol- 
ic reflectors. Competitive solar systems that convert thermal energy 
into electrical power are discussed. The problem of storing the 
energy generated by solar photovoltaic and thermal systems is con- 
sidered. 9 refs. 


23297 Analysis of amorphous silicon solar cells. Dalal, 
V.L. (Univ. of Delaware, Wilmington). Solar Cells ; 2: No. 
3, 261-273(Nov 1980). (CONF-800159—). 

From Photovoltaic materials and device measurements 
workshop; San Diego, CA, USA (3 Jan 1980). 

Amorphous silicon (a-Si), although a very promising materi- 
al for solar energy conversion, has generally yielded solar cells 
with poor efficiencies (about 4 to 6%). Traditionally this low effi- 
ciency has been attributed to short diffusion lengths (about 0.1 ym). 
The performance of a-Si solar cells is analyzed and it is shown that 
the poor efficiency has been primarily due to poor designs which 
paid inadequate attention to the peculiar properties of a-Si and to 
poor engineering which resulted in excessive optical and resistive 
losses. The analysis shows that there is an optimum thickness of a- 
Si cells and that simple techniques such as a double pass of photons 
can result in significant increases in current densities for this opti- 
mum thickness. Methods of better antireflection coating and im- 
proved contacting are also discussed. It is shown that optimized 
design and engineering can lead to significant increases in efficiency 
to about 9 to 11%. 


23298 Determination of the density of gap states: field 
effect and surface adsorption. Fritzsche, H. (Univ. of Chica- 
go, IL). Contract E03-79-ET-23034. Solar Cells ; 2: No. 3, 
289-300(Nov 1980). (CONF-800159—). 

From Photovoltaic materials and device measurements 
workshop; San Diego, CA, USA (3 Jan 1980). 

Can the conductivity, the thermopower or the photoconduc- 
tivity of an amorphous silicon film be determined? Does the field 
effect measure the density of gap states? What is the magnitude of 
the mobility gap? These questions do not have a simple answer. 
High quality films contain space charge layers adjacent to the sub- 
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strate interface and near the top surface. These layers can strongly 
influence the electronic properties of the film, and changes may 
occur during the course of measurements as charges are exchanged 
with adsorbates, with the surface oxide or with traps in the insulat- 
ing substrate. Other causes for change are light, thermal treatments 
and high transverse electric fields. Attempts to remove or fix these 
space charges or at least to understand their origin and effects are 
discussed. The validity of several assumptions needed for interpret- 
ing field effect measurements is questioned. 


23299 Adsorption and recovery of cellulases during hy- 
drolysis of newspaper. Castanon, M.; Wilke, C.R. (Univ. of 
California, Berkeley). Contract W-7405-ENG-48. Biotechnol- 
ogy and Bioengineering ; 22: 1037-1053(1980). 

The adsorption of cellulases from Trichoderma viride was 
studied during the hydrolysis of newspaper. By measuring individu- 
al enzyme activities it was found that in the early stage of hydroly- 
sis enzyme components showing C/sub x/A were adsorbed prefer- 
entially to those showing C,A; afterwards this situation was invert- 
ed. Electrophoretic resolution of proteins in hydrolysates showed a 
continuous decrease of enzyme proteins in solution, and further- 
more suggested that the enzymes once adsorbed remained immobi- 
lized on the substrate (even after extensive digestion). Experiments 
to recover the enzymes that had remained in solution after typical 
hydrolysis showed a potential saving of enzyme of up to 40%. 


23300 Stereoelectronic properties of photosynthetic and 
related systems. VII. Ab initio quantum mechanica character- 
ization of the electronic structure and spectra of chlorophyl- 
lide a and bacteriochlorophyllide a cation radicals. Petke, 
J.D. (Univ. of Kansas, Lawrence); Maggiora, G.M.; Ship- 
man, L.L.; Christoffersen, R.E. Contract AC02-76ER02837. 
Photochemistry and Photobiology ; 31: 243-257(1980). 

Ab initio configuration interaction wavefunctions and ener- 
gies are reported for 29 doublet states and three quartet states of 
the cation radicals of ethyl chlorophyllide a (Et-Chl a.*) and ethyl 
bacteriochlorophyllide a (Et-BChl a.* ).In Et-Chl a.* the lowest ex- 
cited doublet state D; is estimated to lie 5220 cm™' above the 
ground state Do, with a negligibly small D; reverse arrow Do tran- 
sition probability. The lowest quartet state, Qi, is estimated to lie 
7980 cm™' above D;. The absorption spectrum up to 20,000 cm-' is 
shown to consist primarily of numerous low-intensity background 
transitions, with transitions to Ds and D, accounting for the ob- 
served peaks at 12,200 cm™' and 17,500 cm™', respectively. The 
large intense band at 25,000 cm™' is due primarily to transitions to 
D2 and Ds, with numerous lower-intensity transitions to neighbor- 
ing states. In Et-BChi a.* D; is estimated to lie 7112 cm™' above 
Do, and Q; is approximately 5725 cm~' above D,. A pair of states, 
Ds and Ds, account for the absorption at 11,000 cm™', while an- 
other pair of states, Dis and Dis, are associated with the broad, 
weak absorption near 20,000 cm™'. The two prominent intense 
peaks at 23,700 cm™' and 27,700 cm™' are assigned to Des and Des, 
respectively, while the shoulder located at 25,500 cm™'is attributed 
to transitions to Des and Dz¢. As in Et-Chl a.*, numerous back- 
ground transitions are found throughout the spectrum. The 7 spin 
density distribution in Do of both molecules is similar, with spin 
density found predominantly on the a-carbon atoms. In both sys- 
tems, approximately 65% of the m spin density in D, is found on 
the methine carbon atoms, with the remainder found largely on the 
nitrogen atoms. 


23301 Feasibility of using Salsola kali L. (Russian thistle) 
as a source of biofuels. Karpiscak, M.M.; Rawles, R.L.; 
Foster, K.E. (Univ. of Arizona, Tucson). pp 90-93 of Pro- 
ceedings of the 1980 annual meeting of the American Sec- 
tion of the International Solar Energy Society, Inc. 
(Ise) DE; International Solar Energy Society, Inc. 

A geographical area of the United States not usually consid- 
ered for biofuel production is the arid Southwest. The Southwest 
has abundant sunshine, but water is scarce, which precludes the 
growth of many high water-using crops. One possible plant to be 
cultivated in the Southwest for biofuels is Salsola kali L., more 
commonly known as Russian thistle or tumbleweed. Salsola pro- 
duces a large biomass quickly with minimal cultivation and fertiliz- 
er, insecticide and water applications. The cost of producing Sal- 
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sola biomass is low and it is amenable to harvesting by convention- 
al farming machinery. In Arizona alone up to 240,000 ha are ex- 
pected to be withdrawn from conventional agriculture by the year 
2020 as pumping costs increase, water supplies dwindle and water- 
supply priority is given to municipal and industrial uses. In the case 
of Russian thistle there is also an opportunity to stimulate the agri- 
cultural economies of arid-land communities that have suffered rev- 
enue losses due to limited availability and high cost of water. 


23302 Case studies on energy from wood: steam genera- 
tion by the use of wood in a conventional fire-box type boiler 
with stoker. Pincelli, R.D. pp 261-264 of Energy utilization: 
a sourcebook of current technology. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Experiences are presented of the utilization of wood as a 
boiler fuel at two manufacturing plants - the Galaxy Carpet Mills, 
South Pittsburg, Tennessee, and The Triangle Pacific Corporation, 
Morristown, Tennessee. 


23303 Energy from wood waste: a case study. Scola, R.; 
Daughtrey, K. pp 265-269 of Energy utilization: a source- 
book of current technology. Atlanta, GA; Fairmont Press, 
Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The technical and economic feasibility of using woody bio- 
mass as a fuel source is evaluated in a specific case study at the Na- 
tional Space Technology Laboratories and the Mississippi Army 
Ammunition Plant in Mississippi. The availability of wood waste 
was also evaluated. After examining the current conversion tech- 
nologies, the direct combustion spreader stoker approach is the best 
demonstrated technology for this application. It is concluded the 
economics of the inidvidual power plants reveal them to be attrac- 
tive alternatives to fossil fueled power plants. In view of the antici- 
pated long-term impact and reliability of forest management pro- 
grams, now is concluded to be the time to develop and implement 
this concept. 


23304 Peat and wood as fuels: another form of solar 
energy utilization. Leppa, K. pp 281-285 of Energy utiliza- 
tion: a sourcebook of current technology. Atlanta, GA; 
Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The origins and forms of peat and wood and the fuel and 
handling properties are discussed. The facilities and equipment for 
handling and treating wood and peat inside and outside the power 
plant are described. Firing equipment (grade firing, suspension 
firing, combustors) and operational experience with peat and wood 
fired boilers are described. Economic benefits of the systems are 
briefly mentioned. 


23305 Carrier transport through heterojunction solar 
cells. Boer, K.W. (Univ of Del, Newark). pp 671-677 of 
Second 1979 photovoltaic solar energy conference. Boston, 
MA; D. Reidel (1979). 

From 1979 photovoltaic solar energy conference; West 
Berlin, F.R. Germany (23 Apr 1979) 

The carrier transport through heterojunctions is influenced 
by the interconnection between the bands of the two semiconduc- 
tors, by space charge effects near this interconnection and by inter- 
face recombination. The estimation of the discontinuity of the con- 
duction bands using the difference in electron affinities is insuffi- 
cient. A modified model takes the chemical and crystallographical 
nature of the interconnection into consideration. The analysis in- 
cludes the discussion of a space charge double layer caused by 
charged dangling bonds along the dislocation network and its com- 
pensation via charged defects. The specifics of such band profile 
for CdS/Cu/sub 2/S and Cd/sub x/Zn/sub 1-x/S/Cu/sub 2/S he- 
terojunctions are evaluated quantitatively and agree within the ex- 
perimental error with the observation, that, with decreasing lattice 
mismatch, the open circuit voltage increases, while the short circuit 
current decreases. 14 refs. 
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23306 Solar photochemistry. Connolly, J.S. (Sol Energy 
Res Inst, Golden, Colo). pp 2-5 of Proceeding of the annual 
meeting of the American Section of the International Solar 
Energy Society, Incorporated. Newark, DE; Am Sect of 
Int Sol Energy Soc, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Of the means proposed for conversion and storage of solar 
energy, photochemical processes are perhaps the most fundamental. 
Photochemistry involves alteration of chemical bonds by quantized 
absorption of light in the ultraviolet to near-infrared region of the 
electromagnetic spectrum. 14 refs. 


23307 Photovoltaic advance materials research and devel- 
opment. Feucht, D.L. (Sol Energy Res Inst, Golden, Colo). 
pp 32-35 of Proceeding of the annual meeting of the Ameri- 
can Section of the International Solar Energy Society, In- 
corporated. Newark, DE; Am Sect of Int Sol Energy Soc, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The major thrust of the Photovoltaic Advance Materials Re- 
search and Development effort is to rapidly develop thin film mate- 
rials and advance concentrator cells to a point that they may be 
considered for advance development in 1981. A variety of materials 
and technologies are being investigated to determine their potential 
for photovoltaic conversion and low cost fabrication. The program 
structure, the technologies being pursued and the status of the var- 
ious technologies are described. 28 refs. 


23308 Solar energy breeders. Grimer, D.P. (Los Alamos 
Sci Lab, NM). pp 41-45 of Proceeding of the annual meet- 
ing of the American Section of the International Solar 
Energy Society, Incorporated. Newark, DE; Am Sect of 
Int Sol Energy Soc, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An energy breeder can be defined as a device which creates 
capacity to generate useful energy without consuming energy 
stocks. Any solar conversion device (SCD) that delivers in its life- 
time more energy than needed to maintain and rebuilt itself is a 
solar energy breeder, since some of the surplus energy can be used 
to build more such SCD’s. Capacity breeding rates are calculated 
for both SCD’s producing electricity intrinsically (e.g., photovol- 
taics) and for SCD’s producing both electricity and a significant 
amount of thermal energy (e.g., total solar energy systems). 14 refs. 
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REFER ALSO TO CITATION(S) 23378, 23620 


23309 (ANL/EES-TM—133) Cost comparison of the sat- 
ellite power system and six alternative technologies. Wolsko, 
T.; Samsa, M. (Argonne National Lab., IL (USA)). Apr 
1981. Contract W-31-109-ENG-38. 119p. NTIS, PC A06/ 
MF AOl1. 

A framework is described for comparing the Satellite Power 
System (SPS) with various projected alternative energy sources on 
the basis of technical possibility, economic viability, and social and 
environmental acceptability. Each of the following energy sources 
is briefly described: conventional coal, light water reactor, coal ga- 
sification/combined cycle, liquid-metal fast-breeder reactor, central 
station terrestrial photovoltaic, fusion, and the SPS. The analysis 
consists of comparison of characterizations, side-by-side analysis, 
and alternative futures analysis. (LEW) 


23310 (CONF-810509—37) Photovoltaic-system develop- 
ment status. Jones, G.J. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1981. Contract AC04-76DP00789. Sp. 
NTIS, PC A02/MF AOl1. 

From Annual conference of the International Solar Energy 
Society; Philadelphia, PA, USA (26 May 1981). 

Portions of document are illegible. 

Existent price and performance goals for photovoltaic appli- 
cations are discussed in light of current experience. Specific atten- 
tion is given to efforts now underway to reduce present costs, espe- 
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cially for the non-photovoltaic system elements such as power 
processing, field installation, and systems engineering. The impact 
of the efficiency of DC to AC conversion is also discussed. (LEW) 


23311 (CONF-810509—38) Experience from DOE photo- 
voltaic grant projects. Kaplan, S.I. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 8p. 
NTIS, PC A02/MF AOl1. 

From Annual conference of the International Solar Energy 
Society; Philadelphia, PA, USA (26 May 1981). 

Two large solar photovoltaic (PV) energy systems are 
scheduled for initial operation in late 1980 and early 1981. Al- 
though both are located at two-year colleges in the South Central 
US and are of roughly comparable output capability, their configu- 
ration and operating objectives differ considerably. The systems are 
described briefly and significant items of experience during their 
design, construction, testing and operation are chronicled. (MHR) 


23312 DOE/NASA SPS concept development and evalua- 
tion program. Koomanoff, F.A. (US DOE, Washington, 
DC). pp vp of Energy and Aerospace. London, England; 
Royal Aeronautical Society (1978). 

From Joint conference on energy and aerospace; London, 
UK (4 Dec 1978). 

Given is the definition of Satellite Power System (SPS) 
which would consist of a 5X10 kilometer satellite in geosynchron- 
ous orbit. The satellite would utilize either thin film silicon or gal- 
lium aluminum arsenide cell blankets. The power would be con- 
verted to microwaves and beamed to earth by a one kilometer di- 
ameter transmitting antenna. The transmission frequency of 2.45 gi- 
gahertz was selected. Described also are environmental and societal 
assessment activities and the comparative assessment directions. 
The organization and funding for these activities is presented. This 
is followed by a discussion of emerging technologies. 


23313 (DOE/ER/10160—T1) Theory of intense radio 
waves in an underdense ionosphere: application to solar power 
satellite transmissions. Final report. Goldman, M.V. (Science 
Applications, Inc., Boulder, CO (USA). Plasma Research 
Inst.). Nov 1980. Contract AI01-80ER10160. 17p. NTIS, PC 
A02/MF AOl1. 

The instabilities in the F-region plasma are investigated that 
can be created by the passage of a solar power satellite beam (2.45 
Ghz frequency, at a power flux of 23 mW/cm?) at frequencies 
much higher than the cut-off plasma frequency of the ionosphere. 
The threshold geometry and frequency and intensity scaling laws 
are calculated for the thermal self-focusing instability, and its satu- 
ration level is estimated. The possibility is considered of scaled ex- 
periments at HF power to detect the thermal self-focusing instabil- 
ity for an underdense ionosphere. Other experimental possibilities 
are discussed in terms of the scaling laws. (LEW) 


23314 (DOE/NASA/20485—7) Laboratory evaluation of 
a Pilot Cell Battery Protection System for photovoltaic appli- 
cations. Cataldo, R.L.; Thomas, R.D. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1981. Contract AI01-76ET20485. 15p. 
(CONF-810812—16). NTIS, PC A02/MF AOl1. 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

The results of laboratory tests performed on a Pilot Cell Bat- 
tery Protection System, for use in photovoltaic power systems, 
shows this as a viable method of storage battery control. This 
method of limiting battery depth-of-discharge (DOD) has several 
advantages including: (1) temperature sensitivity, (2) rate sensitivity, 
and (3) state-of-charge (SOC) indication. The pilot cell concept is 
of particular interest for stand-alone photovoltaic power systems. 


23315 (SAND—81-1241C) Design of photovoltaic systems 
for residential applications. Jones, G.J. (Sandia National 
Labs., Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 6p. (CONF-810526—29). NTIS, PC A02/MF 
AOl. 

From 15. IEEE PV specialists conference; Orlando, FL, 
USA (11 May 1981). 

Advantages and limitations of the potential residential photo- 
voltaic system market and the impact of recent studies on future 
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designs are reviewed. Typical system configurations are projected 
based on the existence of ideal rate structures and utility interactive 
operation. Sizing tradeoffs are analyzed in detail showing that sys- 
tems from 3 kW/sub p/ to 10 kW/sub p/ are probable. Based on 
load considerations, development of 4 kW/sub p/ and 8 kW/sub p/ 
systems is suggested. The impact of this choice on array sizing as a 
function of site is discussed. 


23316 (SERI/TR—742-784) Evaluation of conventional 
electric power generating industry quality assurance and reli- 
ability practices. Anderson, R.T.; Lauffenburger, H.A. 
(Solar Energy Research Inst., Golden, CO (USA)). Mar 
1981. Contract AC02-77CH00178. 110p. NTIS, PC A06/ 
MF AOl1. 

The techniques and practices utilized in an allied industry 
(electric power generation) that might serve as a baseline for for- 
mulating Quality Assurance and Reliability (QA and R) procedures 
for photovoltaic solar energy systems were studied. The study re- 
sults provide direct near-term input for establishing validation 
methods as part of the SERI performance criteria and test stand- 
ards development task. 


23317 Photovoltaic systems design and performance. 
Rhodes, G.W. pp 349-351 of Energy utilization: a source- 
book of current technology. Atlanta, GA; Fairmont Press, 
Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

An overview of the systems analysis involved in designing a 
Commercial Application of a Photovoltaic Concentrator is given. 
The demonstration described utilizes a combined photovoltaic/ther- 
mal collector to provide a 50 kW electrical output and space heat- 
ing for a building. System parameters are described and institutional 
factors are discussed. (WHK) 
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REFER ALSO TO CITATION(S) 23412 


23318 (DOE/ET/21007—T1) 10-MW/sub e/ collector 
subsystem software/firmware functional requirements specifi- 
cation. Report MCR-79-1310. Thames, P.S. (Martin Marietta 
Corp., Denver, CO (USA)). 6 Feb 1979. Contract AC03- 
79ET21007. 40p. NTIS, PC A02/MF AO1. 

The functional requirements for the software system are pro- 
vided, and the basis for development of software/firmware testing 
during the System Level Test is given. The software for the 10 
MWe Solar Thermal Power Plant Collector Subsystem (Phase I) 
shall have the capability to allow operator control of two heliostats 
for purposes of testing. This function includes the capability of op- 
erator commanded mode control, status display, and alarm genera- 
tion. (LEW) 


23319 (DOE/SF/10499—8-3) Receiver Feedwater Pump 
and Drive Specification (RADL Item 7-38): 10-MWe Solar- 
Thermal; Central-Receiver Pilot Plant; Solar-Facilities Design 
Integration. (Stearns-Roger Engineering Co., Denver, CO 
(USA)). Aug 1979. Contract AC03-79SF10499. 69p. 
(SAN—0499-12; MDC-G—7889). NTIS, PC A04/MF AOl1. 

The specifications are given for the motor driven Receiver 
Feedwater Pumps, drive and accessories. Requirements and proce- 
dures for documentation are also included. Equipment bid data, 
variable speed drive data, and motor data sheets are included. 
(LEW) 


23320 (DOE/SF/10499—T9) Purchased demineralized- 
water technical requirements specification (RADL Item 7- 
12A). (Stearns-Roger Engineering Co., Denver, CO (USA)). 
Jul 1980. Contract AC03-79SF10499. 53p. (SAN—0499-61; 
MDC-G—8555). NTIS, PC A04/MF AO1. 

The technical requirements are defined for the leasing of a 
demineralized water system which will provide make-up deminera- 
lized water to the electrical power generation subsystem and qual- 
ity water to be used for washing the mirrors of the heliostats. Sup- 
plemental construction drawings are included. 
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23321 (DOE/SF/10499—T10) Third project design 
review (RADL Item 1-5). (McDonneil Douglas Astronautics 
Co., Huntington Beach, CA (USA)). 15 Nov 1979. Contract 
ACO03-79SF10499. 250p. (SAN—0499-29; MDC-G—8240). 
NTIS, PC Al1/MF AOl1. 

Topics reviewed include system integration, plant control, 
the master control subsystem, beam characterization subsystem, the 
receiver subsystem, the thermal storage subsystem, and the plant 
support subsystem. (LEW) 


23322 (DOE/SF/10499—T11) Meteorological station re- 
quirements specification (RADL Item 7-19). (McDonnell 
Douglas Astronautics Co., Huntington Beach, CA (USA)). 
Nov 1979. Contract AC03-79SF10499. 75p. (SAN—0499-26; 
MDC-G—8224). NTIS, PC A04/MF AO1. 

The meteorological parameters are identified which affect 
plant operation and performance evaluation and support special col- 
lector field studies such as wind/heliostat structural and cloud/col- 
lector field interactions. The identification of the instruments re- 
quired to measure those parameters and the instrument locations are 
included, and designs are suggested for integrating the hardware 
into the collector field. All meteorological related equipment up to 
the signal input to the Data Acquisition System (DAS) of the 
Master Control System (MCS) computer is included. Operational 
and survival environmental conditions, maintenance, and spares re- 
quirements are discussed. Manufacturer-supplied information on the 
major hardware of interest is compiled. 


23323 (DOE/SF/10499—T12) Technical objectives 
report - MCS (RADL Item 2-26). (McDonnell Douglas As- 
tronautics Co., Huntington Beach, CA (USA)). Sep 1979. 
Contract AC03-79SF10499. 36p. (SAN—0499-14; MDC- 
G—7895). NTIS, PC A03/MF AO1. 

The technical objectives define the operating capabilities to 
be built into the plant which the master control subsystem (MCS) 
must handle. These capabilities include assistance in plant startup, 
conditioning, shutdown, control in various operating modes, mode 
transitions, and a clear day scenario. Required control and display 
capability and equipment are described. Evaluation requirements 
and operational performance requirements are also stated. (LEW) 


23324 (DOE/SF/10499—T13) Plant-support subsystem 
procurement documentation (RADL Item 7-44C). (Stearns- 
Roger Engineering Co., Denver, CO (USA)). Sep 1980. 
Contract AC03-79SF10499. 421p. (SAN—0499-74; MDC- 
G—8592). NTIS, PC A18/MF AOl1. 

Procurement documentation is presented for the long lead 
material required to be procured in support of the Piping and Me- 
chanical Equipment Construction Package 9. The purchase specifi- 
cations define the technical requirements for the specific long lead 
items to be procured. They represent the final specification as con- 
formed for purchase. The hardware was grouped into three catego- 
ries as follows: A. Primary Prefabricated Pipe (heavy wall and 
alloy), B. Primary Pipe Supports, and C. Pipe Support Snubbers. 
The detail technical specification for each of these procurement 
packages are included. The purchase orders issued for each of the 
procurement packages are included to provide a detailed listing of 
each procurement. A copy of the purchase order for each package 
is included. The need dates established for each of the various items 
of hardware is identified in the purchase specification and on the 
purchase orders. (LEW) 


23325 (DOE/SF/10499—T14) Receiver subsystem and 
thermal-storage subsystem procurement documentation 
(RADL Item 4-3). 10-MWe solar-thermal central-receiver 
pilot plant: solar-facilities design integration. (Rockwell In- 
ternational Corp., Canoga Park, CA (USA). Rocketdyne 
Div.). Apr 1980. Contract AC03-79SF10499. 139p. (SAN— 
0499-30; MDC-G—8293). NTIS, PC A07/MF AOl1. 
Procurement documentation is provided for the following 
receiver subsystem items: (1) forged and machined cylinders to be 
used in the fabrication of receiver panel water and steam manifolds, 
(2) forged caps for the above manifolds, (3) separators to be used 
for water/steam separation in the receiver subsystem downstream 
of each boiler panel, and (4) Incoloy 800 seamless tubing to be used 
for receiver panel fabrication. For each item, the purchase order is 
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provided followed by the item specification. Procurement docu- 
mentation is also provided for the following thermal storage subsys- 
tem heat exchangers: (1) charging side steam condenser, (2) dis- 
charging side steam generator, (3) charging side subcooler, (4) dis- 
charging side water preheater, and (5) discharging side steam super- 
heaters. Documentation is also provided for the charging and ex- 
traction oil pumps and drives as well as the pump transformers. 
The purchase order for the complete heat exchanger procurement 
is provided followed by the specifications for each individual heat 
exchanger. The specification and addenda for the pumps and drives 
are also included. 


23326 (DOE/SF/10499—T16) Receiver subsystem analy- 
sis report (RADL Item 4-1). (Rockwell International Corp 
Canoga Park, CA (USA). Rocketdyne Div.). Feb 1980. 
Contract AC03-79SF10499. 479p. (SAN—0499-27; MDC- 
G—8272). NTIS, PC A21/MF AOl. 

Calculations and internal memos generated in support of the 
Receiver Unit design are given. General descriptions of computer 
programs are given where applicable. Correlation of experimental 
test results with model predictions are made. The receiver environ- 
mental conditions are given. The effect of lateral heat flux gradients 
is explored. Loss of water in the receiver panels is analyzed. Ther- 
mal analysis of the tube/steam header weld joint is made. Thermal 
analysis of outlet piping is presented. An evaluation of the original 
down-flow preheaters is made. Receiver panel and piping stress 
analyses are presented. Preliminary calculations of the Receiver 
Unit structure are performed to size the main structural members. 
(LEW) 


23327 (DOE/SF/10499—T17) Final summary soils 
report (RADL 7-1). (Stearns-Roger Engineering Co., 

Denver, CO (USA)). Jun 1979. Contract AC03- 79SF 10499. 
44p. (SAN—0499-7; MDC-G—7861). NTIS, PC A03/MF 
AOl. 

Descriptions of the plant site, site grading, structural founda- 
tions, roads, geologic, seismic and soil conditions are given. Criteria 
for earthwork, foundation design, road, parking area and pavement 
design are given. Suggestions for specifications for the engineered 
fill are included. (LEW) 


23328 (DOE/SF/10499—T18) Independent feasibility as- 
sessment (RADL Item 4-4). (Foster Wheeler Development 
Corp., Livingston, NJ (USA). John Blizzard Research 
Center). Jun 1979. Contract AC03-79SF10499. 125p. 
(SAN—0499-9; MDC-G—7864). NTIS, PC A06/MF AO1. 

Reviews and analyses are presented of critical design areas 
to determine whether the proposed receiver has any serious design 
deficiencies or operating limitations that would require major modi- 
fications. Included are reports on review of heat transfer and pres- 
sure drop correlations used in receiver design, receiver panel static 
stability and receiver evaporator/superheater panel dynamic stabil- 
ity analysis. (LEW) 


23329 (DOE/SF/10499—T19) Plant-support subsystem 
procurement documentation (RADL Item 7-44A). (Stearns- 
Roger Engineering Co., Denver, CO (USA)). Jul 1980. 
Contract AC03-79SF10499. 146p. (SAN—0499-60; MDC- 
G—8554). NTIS, PC A07/MF AOl1. 

Procurement for the long lead material required to be pro- 
cured in support of the Collector Field Electrical Construction 
Package 11A is documented. The purchase specifications define the 
technical requirements for the specific long lead items to be pro- 
cured. They represent the final specification as conformed for pur- 
chase. The hardware consists of heliostat interface load interrupter 
switchgear and interface control cabinets, 5000-volt and 600-volt 
power cables, coaxial cable, and heliostat power centers. The pur- 
chase orders for each of the procurement packages are included. 
The need dates established for each of the items of hardware is 
identified in the purchase specification and on the purchase orders. 


(LEW) 


23330 (DOE/SF/10499—T20) Quality-assurance plan 
(RADL Item 1-2). (McDonnell Douglas Astronautics Co., 
Huntington Beach, CA (USA)). Jul 1979. Contract AC03- 
79SF 10499. 78p. (SAN—0499-3; MDC-G—7836). NTIS, PC 
A05/MF AO1. 
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Quality assurance responsibilities of Solar Facilities Design 
Integration, Rocketdyne, Stearns-Roger, and McDonnell Douglas 
Astronautics Company are stated. Policies and procedures for man- 
agement and planning, design and development, procurement, man- 
ufacturing, fabrication and assembly are spelled out for each con- 
tractor. (LEW) 


23331 (DOE/SF/10499—T21) System safety plan 
(RADL 2-24). (McDonnell Douglas Astronautics Co., Hun- 
tington Beach, CA (USA)). Jun 1979. Contract ACO03- 
T9ISF 10499. 37p. (SAN—0499-6; MDC-G—7855). NTIS, PC 
A03/MF AO1. 

A program is presented for applying system safety engineer- 
ing principles to develop a solar facilities portion of the 10-MWe 
Solar Thermal Central Receiver Pilot Plan that will be free of haz- 
ards to operating personnel, plant visitors, or the general public. 
The several specific hazard analyses and how they will be per- 
formed, the development of system safety criteria, participation by 
System Safety personnel in program and design reviews, provisions 
for subcontractor safety efforts, the interrelationships of the several 
Government and private organizations, including subcontractors, in 
the system safety effort, and the safety functions during the design, 
activation, startup, and operation of the pilot plant are described. 


23332 (DOE/SF/10499—T22) Preliminary design ony oe 
- 50% complete (RADL Item 1-5). (McDonnell Douglas A 
tronautics Co., Huntington Beach, CA (USA)). 30 Jul 1979. 
Contract AC03- 79SF 10499. 144p. (SAN—0499-11; MDC- 
G—7881). NTIS, PC A07/MF AO1. 

Design topics include system engineering and integration, 
and the receiver, collector, thermal storage, plant support, plant 
control, master control, and beam characterization subsystems. 
(LEW) 


23333 (DOE/SF/10499—T23)  Collector-field layout 
specification (RADL Item 2-12). (McDonnell Douglas Astro- 
nautics Co., Huntington Beach, CA (USA)). Feb 1980. Con- 
tract AC03-79SF10499. 50p. (SAN—0499-18; MDC-G— 
8201). NTIS, PC A03/MF AOl1. 

Layout requirements and constraints are defined for all per- 
manent foundations, facilities, and equipment located in the collec- 
tor field. The equipment pads and environmental shelters are dis- 
cussed because of their potential physical interaction with other ele- 
ments of the collector field. 


23334 (DOE/SF/10499—T24) Plant control building 
design requirements specification (RADL Item 7-26). (Mc- 
Donnell Douglas Astronautics Co., Huntington Beach, CA 
(USA)). Apr 1980. Contract AC03-79SF10499. 16p. (SAN— 
0499-20; MDC-G—8203). NTIS, PC A02/MF AOl. 

The room areas required for the upper level of the building 
are identified and described. Architectural/structural and electrical 
requirements are stated, as are requirements for the space HVAC 
system. (LEW) 


23335 (DOE/SF/10499—T25) System Integration Labo- 
ratory test plan (RADL Item 6-4). (McDonnell Douglas As- 
tronautics Co., Huntington Beach, CA (USA)). May 1980. 
Contract AC03-79SF10499. 36p. (SAN—0499-54; MDC- 
G—8528). NTIS, PC A03/MF AO1. 

A general demonstration test plan is provided for the activi- 
ties to be accomplished at the SFDI Systems Integration Labora- 
tory (SIL) at Huntington Beach. The Master Control System 
(MCS), the Subsystem Distributed Process Control (SDPC), the 
Signal Conditioning Units (SCU), and Redline Units (RLU) from 
the Receiver Subsystem (RS) and the Thermal Storage Subsystem 
(TSS) and other external interface operational functions shall be in- 
tegrated and functionally demonstrated. The overall plan for the 
SIL activities is presented. 


23336 (DOE/SF/10499—T27) Subsystem distributed 
process control specification (RADL Item 6-2). (McDonnell 
Douglas Astronautics Co., Huntington Beach, CA (USA)). 
Aug 1979. Contract AC03-79SF 10499. 72p. (SAN—0499-17; 
MDC-G—7899). NTIS, PC A04/MF AO1. 
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The performance, test, manufacture, acceptance, and con- 
tractor training requirements are established for the subsystem dis- 
tributed process control (SDPC). The SDPC is the Pilot Plant Sub- 
system (PPS) control that provides the independent controls for re- 
ceiver subsystem, thermal storage subsystem, electrical power gen- 
erator subsystem, and the balance of plant. 


23337 Impacts of satellite power system technology. 
Moses, H. (US DOE, Washington, DC). Energy (Oxford) ; 
4: No. 5, 799-809(Oct 1979). 

In the Satellite Power System (SPS) considered, energy 
from the sun is collected by an array, 5 km x 10.5 km in area, locat- 
ed in geostationary orbit. The array contains either silicon or gal- 
lium aluminum arsenide photovoltaic cells whose output is trans- 
formed to 2.45 GHz microwaves. These are beamed to earth to a 
10 km x 15 km rectifying antenna (rectenna) which rectifies the mi- 
crowaves and interfaces the power with utility power lines. Each 
unit will produce 5 million kW of electrical power (5 GWe). Sixty 
such units are planned at the rate of two per year over 30 yr. This 
study deals with an assessment of both the environmental and soci- 
etal aspects of an SPS. Under environmental aspects, attention is 
devoted to the health and ecological effects of both microwave ra- 
diation and other effects. The interaction of microwaves with the 
atmosphere is examined particularly as it affects communication. 
Nonelectromagnetic radiation effects such as noise and increased 
Ilution are also considered. 15 refs. 


23338 (MCR—79-1333) Solar-central-receiver hybrid 
power system, Phase I. Midterm topical report (draft). 
(Martin Marietta Aerospace, Denver, CO (USA)). Jun 1979. 
Contract AC03-78ET21038. 363p. NTIS, PC Al6/MF AOl1. 

An analysis was performed to identify the market for solar 
hybrid power systems technology. Cost/benefit ratios were calcu- 
lated for first generation hybrid technology in nine US geographic 
regions for the year 1990. Parametric analyses on hybrid subsystems 
were performed to develop cost, preliminary design and perform- 
ance data for the preferred system selection process. Subsystems 
analyzed include the collector/receiver subsystem, salt piping and 
salt heat exchangers, the salt storage subsystem, the nonsolar sub- 
system, and the electric power generation subsystem. The process 
and criteria for selecting the preferred system and the specifications 
of that system are given. 


23339 (MCR—80-1320) Software requirements: adden- 
dum to molten salt receiver subsystem research experiment 
test plan. (Martin Marietta Corp., Denver, CO (USA)). Apr 
1980. Contract AC03-79SF 10534. 150p. NTIS, PC A07/MF 
AOl. Order Number DE81024306. 

The software requirements for the Martin Marietta Molten 
Salt Central Receiver Tests at the Central Receiver Test Facility 
are defined. Included are definitions of algorithms, sensor calibra- 
tion curves, CRT displays, heliostat aiming, data reduction, and an 
instrumentation test. (MHR) 


23340 (MDC-G—8476) Solar repowering study, Sierra 
Pacific Power Utility. (McDonnell Douglas Astronautics 
Co., Huntington Beach, CA (USA)). 18 Feb 1980. Contract 
AC03-79SF 10609. 36p. NTIS, PC A03/MF AO1. 

The Sierra Pacific Power Company’s Ft. Churchill, Unit No. 
1 plant is described and a baseline design concept for solar 
repowering of the unit is summarized. Project organization and re- 
sponsibilities are briefly discussed. Recommendations are made for 
the System Requirements Specifications. Work toward performance 
evaluation and cost determination is described. (LEW) 


23341 (SAND—80-2477) Central-receiver test facility 
(CRTF) cost history. Lundgren, R.G.; Otts, J.V. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). May 1981. Con- 
tract AC04-76DP00789. 61p. NTIS, PC A04/MF AO1. 

The total cost distribution for the Central Receiver Test Fa- 
cility is broken down into design, construction, and procurement 
categories. The percentage of recurring and nonrecurring costs are 
given. It is found that concrete and steel totaled 21% of the total 
project cost. The time frames required to complete the major pro- 
ject events are delineated. (LEW) 
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23342 (SAND—81-0761) Sun-pointing programs and their 
accuracy. Zimmerman, J.C. (Sandia National Labs., Albu- 
querque, NM (USA)). May 1981. Contract AC04- 
76DP00789. 87p. NTIS, PC AOS/MF AO1. Order Number 
DE81025016. 

Several sun-pointing programs and their accuracy are de- 
scribed. FORTRAN program listings are given. Program descrip- 
tions are given for both Hewlett-Packard (HP-67) and Texas Instru- 
ments (TI-59) hand-held calculators. 


1408 Ocean Thermal Gradient And Salinity Gradient 
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23343 (CONF-810477—1) Simulation of a hydraulic air 
ingestion process. Chen, F.C.; Golshani, A. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
9p. NTIS, PC A02/MF AOI. 

From 12. modeling and simulation conference; Pittsburgh, 


PA, USA (30 Apr 1981). 
A hydraulic air ingestion process which requires no me- 


chanical moving parts to accomplish air compression but a down- 
ward flow of water and operates at nearly isothermal compression 
mode can be a viable alternative for the noncondensibles disposal of 
an OTEC open-cycle power system. A computer simulation of the 
process is presented based on one-dimensional lumped parameter 
analysis. Results of laboratory-scale experiments were obtained 
which compared favorably with the analytical results. A sensitivity 
study which depicts the effects of various parameters upon the ap- 
plied head of the hydraulic air ingestion process is also presented. 


23344 (CONF-810574—1) Vacuum deaeration for ocean 
thermal-energy-conversion open-cycle applications. Golshani, 
A.; Chen, F.C. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 21p. NTIS, PC A02/MF 
AOl. 

From International Association of Science and Technology 
for Development energy symposium; San Francisco, CA, USA (20 
May 1981). 

Seawater deaeration is a process affecting almost all pro- 
posed Ocean Thermal Energy Conversion (OTEC) open-cycle 
power systems. If the noncondensable dissolved air is not removed 
from a power system, it will accumulate in the condenser, reduce 
the effectiveness of condensation, and result in deterioration of 
system performance. A gas desorption study was initiated at Oak 
Ridge National Laboratory (ORNL) with the goal of mitigating 
these effects; this study is designed to investigate the vacuum deaer- 
ation process for low-temperature OTEC conditions where conven- 
tional steam stripping deaeration may not be applicable. Studies 
were carried out on two areas: (1) vacuum deaeration in a packed 
column; and (2) deaeration in the barometric leg of the intake 
system. The design of a gas desorption test loop and a barometric 
intake system are described, the results of vacuum deaeration in a 
packed column and a barometric intake system are presented, and 
the saving that can be achieved when the packed column is com- 
bined with the barometric system is discussed. Vacuum deaeration 
laboratory experiments of three different kinds of packing in a 
packed column test section and a series of barometric intake deaera- 
tion experiments have been performed. A conceptual OTEC deaer- 
ation subsystem design based on these results and its implications 
upon an OTEC open cycle power system are presented. 


23345 (DOE/ET/20281—2) Concurrent studies of en- 
hanced heat transfer and materials in ocean thermal heat ex- 
changers. Rothfus, R.R. (Carnegie-Mellon Univ., Pittsburgh, 
PA (USA)). Apr 1981. Contract AS02-76ET20281. 78p. 
NTIS, PC A09/MF A0O1. Order Number DE81023004. 
Vertical shell-and-tube condensers and evaporators with ax- 
ially ridged tubes produce high heat fluxes under OTEC conditions. 
Shell-side pressure drop is inconsequential and there are only mini- 
mal problems associated with the operation of large exchangers. 
Yet the cost effectiveness of ridged-tube units is reduced by added 
material and labor costs to the point where the possible advantages 
of these exchangers must lie in such areas as ease of cleaning and 
decreased buoyancy. Units built from vertically ridged plates or 
sheets give promise of reducing fabricating costs while retaining the 
thermal and hydrodynamic benefits of ridged tubes. The dynamics 
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of closed OTEC power cycles are dominated by the dynamics of 
the evaporator and condenser. Mathematical modeling of several 
candidate exchangers shows the OTEC cycle to be stable and 
bypass valve control to be a relatively fast and smooth method of 
turbine speed control. 


23346 (JHU/APL-SR—81-1A) Model tests of a baselinc 
40 MW OTEC pilot plant. Volume A: narrative report. 
George, J.F.; Stadter, J.T.; Donnelly, H.L.; Richards, D.; 
Biewer, F.N.; Hutchison, B.L. (Johns Hopkins Univ., 
Laurel, MD (USA). Applied Physics Lab.). Jan 1981. Con- 
tract AI01-77ET20342. 174p. NTIS, PC A0O8/MF AOlI. 
Order Number DE81024158. 

A baseline design of an OTEC pilot plant, configured as a 
floating platform for large-scale, at-sea, practical demonstrations of 
OTEC system operation, has been completed. Model tests at 1/30 
scale were conducted in a model basin. Waves were produced to 
simulate a variety of ocean conditions, including 100-year storm 
seas where hurricane waves equivalent to a maximum height of 65 
ft were created. The platform survived all simulated conditions, al- 
though it was observed that a shaped bow, bilge keels, and addi- 
tional hull length would improve seakeeping in the hurricane seas. 
Quantitative data were obtained on ship motions, cold-water-pipe 
loads and motions, mooring forces, and seawater system pressures. 


23347 (JHU/APL-SR—81-1B) Model tests of a baseline 
40 MW OTEC pilot plant. Volume B: test data. George, J.F.; 
Stadter, J.T.; Donnelly, H.L.; Richards, D.; Biewer, F.N.; 
Hutchison, B.L. (Johns Hopkins Univ., Laurel, MD (USA). 
Applied Physics Lab.). Jan 1981. Contract AIO1- 
77ET20342. 531p. NTIS, PC A23/MF AOl1. Order Number 
DE81024157. 

A baseline design of an OTEC pilot plant, configured as a 
floating platform for large-scale, at-sea, practical demonstrations of 
OTEC system operation, has been completed. Model tests at 1/30 
scale were conducted in a model basin. Waves were produced to 
simulate a variety of ocean conditions, including 100-year storm 
seas where hurricane waves equivalent to a maximum height of 65 
ft were created. The platform survived all simulated conditions, al- 
though it was observed that a shaped bow, bilge keels, and addi- 
tional hull length would improve seakeeping in the hurricane seas. 
Quantitative data were obtained on ship motions, cold-water-pipe 
loads and motions, mooring forces, and seawater system pressures. 
A compilation of the test data is presented. 


23348 (RAND/R—2641-DOE) Quantitative evaluation of 
ocean thermal energy conversion (OTEC): executive briefing. 
Gritton, E.C.; Pei, R.Y.; Hess, R.W. (RAND Corp., Santa 
Monica, CA (USA)). Aug 1980. Contract AC01-79PE70078. 
50p. NTIS, PC A03/MF AO1. Order Number DE81023112. 

Documentation is provided of a briefing summarizing the re- 
sults of an independent quantitative evaluation of Ocean Thermal 
Energy Conversion (OTEC) for central station applications. The 
study concentrated on a central station power plant located in the 
Gulf of Mexico and delivering power to the mainland United 
States. The evaluation of OTEC is based on three important issues: 
resource availability, technical feasibility, and cost. 
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23349 (AD-A—088660) Comprehensive planning for pas- 
sive solar architectural retrofit. Masters’ thesis. Scofield, 
S.H. (Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA)). May 1980. 325p. NTIS, PC Al4/MF AOl1. 

This Thesis proposes a new method for developing Passive 
Solar Architectural Retrofit Concepts to be used in Air Force Pro- 
ject Booklets. This method can be used for ‘in-house’ design pro- 
jects, A and E design projects, and major projects administered by 
Army or Navy Engineering. This Thesis has three parts: A series of 
35 ‘Patterns’ to be used by the Architectural Programmer and user. 
The recommendations contained in each ‘pattern’ are specific 
enough for the programmer and user to identify the decisions they 
need to make early in the programming process, and yet the recom- 
mendations are not overly restrictive to the designer. A sample Pas- 
sive Solar Architectural Retrofit Program using selected ‘patterns’ 
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his given, and a sample Conceptual Design using the Architectural 
Program is presented in. 


23350 (DOE/CS/31467—T2) Analytical selection of mar- 
ketable SAHP systems. Final report, September 30, 1977-De- 
cember 31, 1979. Kahan, W. (Singer Co., Fairfield, NJ 
(USA)). Jan 1980. Contract AC03-77CS31467. 184p. 
(SAN—1467-1). NTIS, PC A09/MF AO1. 

For the effective marketing of energy conserving heating 
systems which have high initial costs, such as the solar assisted heat 
pump (SAHP), it is imperative to identify those climatic regions, 
load profiles, and system characteristics for which such systems are 
economically promising. This report summarizes efforts to develop 
a quick and efficient means of performing this identification. These 
efforts were separated into two distinct studies, a marketing study 
and a technical study of five energy conserving systems; and stand- 
alone heat pump, a stand-alone solar energy system, and a series, a 
parallel, and a dual source SAHP system. One of the primary re- 
sults of the marketing study was the identification of the portion of 
the HVAC market into which the initial marketing thrust of these 
systems should be concentrated. In addition, several factors which 
influence the sales of these systems were identified. The technical 
study concentrated on the development and use of an analytical 
model of each of the systems. This model was designed to quickly 
size, in a specific climatic region, the system components for an 
economic optimum; i.e., for a minimum life cycle cost. Then the 
one energy conserving system which has the lowest life cycle cost, 
and thus the best potential, can be identified. It was found that, at 
present costs of electricity, the air-to-air heat pump has the lowest 
life cycle cost and hence is considered most marketable. At signifi- 
cantly higher electricity costs, the series SAHP system is the most 
marketable one because it has the lowest life cycle cost of the five 
energy conserving systems studied. 


23351 (DOE/CS/31590—T1) Development of a high-tem- 
perature solar-powered water chiller. Volume II. Phase II 


technical progress report, June 1, 1978-March 31, 1979. (Car- 


rier Corp., Syracuse, NY (USA). Energy Systems Div.). 
Mar 1979. Contract AC03-77CS31590. 123p. NTIS, PC 
A06/MF AO1. Order Number DE81023557. 

The detail design of a turbomachine subsystem for a solar- 
powered water chiller is presented. The detail design activities in- 
clude the overall turbomachine mechanical design, the gas bearing 
designs, aerodynamic design of a compressor and turbine stage, 
design of an electric motor and inverter, and a dynamic analysis of 
the rotor bearing system. A manufacturing cost analysis of the tur- 
bomachine subsystem is also provided. The turbomachine subsys- 
tem consists of a compressor-motor-turbine assembly which sup- 
ports R-113 refrigerant cooling and power cycle loops. This rigid 
shaft assembly is suspended on gas film journal bearings and in- 
cludes a Hydresil/sup TM/ gas film thrust bearing to support any 
axial thrust load. When the solar power supply is at design output, 
heat energy is transferred into the R-113 Freon gas power cycle 
and propels a radial inflow turbine. The turbine drives the R-113 
Freon gas centrifugal compressor which activates the refrigeration 
cycle. When the solar supply is not adequate, the electric motor is 
used to augment the turbine. 


23352 (DOE/CS/32196—T1) Application of solar energy 
for the generation and supply of industrial-process low-to in- 
termediate-pressure steam ranging from 300°F-550°F (high- 
temperature steam). Final report, September 30, 1978-June 
30, 1979. Matteo, M.; Kull, J.; Luddy, W.; Youngblood, S. 
(Acurex Corp., Mountain View, CA (USA)). Dec i980. 
Contract AC03-78CS32196. 269p. (SAN—2196-1). NTIS, 
PC A12/MF AO1. Order Number DE81022865. 

A detailed design was developed for a solar industrial proc- 
ess heat system to be installed at the ERGON, Inc. Bulk Oil Stor- 
age Terminal in Mobile, Alabama. The 1874 m? (20160 ft?) solar 
energy collector field will generate industrial process heat at tem- 
peratures ranging from 150 to 290°C (300 to 550°F). The heat will 
be used to reduce the viscosity of stored No. 6 fuel oil, making it 
easier to pump from storage to transport tankers. Heat transfer oil 
is circulated in a closed system, absorbing heat in the collector field 
and delivering it through immersed heat exchangers to the stored 
fuel oil. The solar energy system will provide approximately 44 
percent of the process heat required. 
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23353 (DOE/CS/32867—T2) Direct contact liquid-liquid 
heat exchanger for solar heated and cooled buildings. Final 
report, January 1, 1979-May 30, 1980. Karaki, S.; Brothers, 
P. (Colorado State Univ., Fort Collins (USA). Solar Energy 
Applications Lab.). Jun 1980. Contract AS02-76CS32867. 
161p. (COO—2867-8). NTIS, PC A08/MF AOl1. 

The technical and economic feasibility of using a direct con- 
tact liquid-liquid heat exchanger (DCLLHE) storage unit in a solar 
heating and cooling system is established. Experimental perform- 
ance data were obtained from the CSU Solar House I using a 
DCLLHE for both heating and cooling functions. A simulation 
model for the system was developed. The model was validated 
using the experimental data and applied in five different climatic re- 
gions of the country for a complete year. The life-cycle cost of the 
system was estimated for each application. The results are com- 
pared to a conventional solar system, using a standard shell-and- 
tube heat exchanger. It is concluded that while thare is a perform- 
ance advantage with a DCLLHE system over a conventional solar 
system, the advantage is not sufficiently large to overcome slightly 
higher capital and operating costs for the DCLLHE system. 


23354 (DOE/ET/20279—131) Retrofitting residences 
with photovoltaic/thermal collector systems. Sheldon, D.B.; 
Frank, S.M. (Massachusetts Inst. of Tech., Lexington 
(USA). Lincoln Lab.). 1981. Contract AC02-76ET20279. Sp. 
(CONF-810812—5). NTIS, PC A02/MF AOl1. 

From IECEC conference; Atlanta, GA, USA (9 Aug 1981). 

It is shown that photovoltaic/thermal collector areas as low 
as 10 m? are favorably matched to the operation of a conventional 
warm-air heating system. This was done by simulating the perfor- 
mances of three combined-collector heating systems which were 
designed to operate primarily in the boosting mode. Comparison of 
the annual performances of these systems permits determination of 
which components should be included in a retrofit system. The ad- 
ditional components considered are a thermal storage tank and a 
heat pump. 


23355 (DOE/ET/20558—1) Directly coupled solar ther- 
mal water pumping concepts for agriculture. Final report, Oc- 
tober 1978-May 1979. Scharlack, R.S. (Thermo Electron 
Corp., Waltham, MA (USA)). 1979. Contract AC03- 
ra 182p. (TE—4254-10-80). NTIS, PC A09/MF 
AOl. 

The directly coupled solar thermal water pumping system 
has been analyzed for both performance and cost. Performance esti- 
mates for a real operating system exceed 8% for the typical envi- 
ronmental conditions expected. The cost of such a system, using 
currently available flat-panel collectors, is highly competitive with 
alternative, remote location, water pumping systems. Although the 
system has a fairly low relative cost, there are areas such as valve 
and actuator cost that have a high potential for reducing system 
cost, especially for smaller systems. The performance of the system 
can be improved by high-performance, moderate-temperature col- 
lectors such as evacuated glass tubes. The advantages of the direct- 
ly coupled solar thermal system are simplicity and limited failure 
modes. Results of the experimental phase indicate that the analytic 
models provide an accurate estimate of achievable system perform- 
ance. 


23356 (DOE/NASA/CR—161727) Solar energy system 
economic evaluation: for contemporary Newnan, Newnan, 

Final report. (IBM Federal Systems Div., Hunts- 
ville, AL (USA)). Sep 1980. Contract AI01-76CS31037. 96p. 
NTIS, PC A0O5/MF AO1. 

The economic analysis of the solar energy system that was 
installed at Newnan, Georgia is developed for this and four other 
sites typical of a wide range of environmental and economic condi- 
tions in the continental United States. This analysis is accomplished 
based on the technical and economic models in the f-chart design 
procedure with inputs based on the characteristics of the installed 
system and local conditions. The results are expressed in terms of 
the economic parameters of present worth of system cost over a 
projected twenty year life: life cycle savings, year of positive sav- 
ings and year of payback for the optimized solar energy system at 
each of the analysis sites. The sensitivity of the economic evalua- 
tion to uncertainties in constituent system and economic variables is 
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also investigated. The assumptions used in the economic analysis of 
this report are not typical of savings that could be realized in future 
installations of these types of solar heating and cooling systems. Al- 
though budget constraints preclude an economic reevaluation of 
each of the sites, a similar site, Carlsbad, New Mexico, was done. 
When 1985 escalated values for fuel, costs, mass production, and 
improved design and installation techniques were applied, a signifi- 
cantly higher degree of savings was realized. Similar results could 
be expected for the site in this report. 


23357 (DOE/NASA/CR—161729) Solar energy system 
economic evaluation: final report for Solaron Akron, Akron, 
Ohio. (IBM Federal Systems Div., Huntsville, AL (USA)). 
Sep 1980. Contract AI01-76CS31037. 106p. NTIS, PC A06/ 
MF AO1. Order Number DE81024943. 

The economic analysis of the solar energy system that was 
installed at Akron, Ohio is developed for this and four other sites 
typical of a wide range of environmental and economic conditions 
in the continental United States. This analysis is accomplished 
based on the technical and economic models in the f-chart design 
procedure with inputs based on the characteristics of the installed 
parameters of present worth of system cost over a projected twenty 
year life: life cycle savings year of positive savings and year of pay- 
back for the optimized solar energy system at each of the analysis 
sites. The sensitivity of the economic evaluation to uncertainties in 
constituent system and economic variables is also investigated. Al- 
though budget constraints preclude an economic reevaluation of 
each of the sites, a similar site, Carlsbed, New Mexico, was done. 
When 1985 escalated values for fuel, costs, mass production, and 
improved design and installation techniques were applied, a signifi- 
cantly higher degree of savings was realized. 


23358 (DOE/RS5/10146—2) Using the sun and waste 
wood to heat a central Ohio home. Final technical report. 
(Kimpel (Timothy and Martha), Zanesville, OH (USA)). 
1981. Contract FG02-79R510146. 39p. NTIS, PC A03/MF 
AOl. 

The description of a house in Ohio built on a south facing 
slope with two levels above ground on the north, east, and west 
sides and three levels exposed to the southern winter Sun is pre- 
sented. The floor plan, a general history of the project, the oper- 
ation of the system, the backup heat source (wood), the collection 
of data, and the procedure for determining actual heat loss are de- 
scribed. Additionally, the calculation of the solar contribution per- 
centage and the amount of mass to be included in the greenhouse 
and problems with an indirect gain wall are discussed. The location 
of the wood stove in the system is noted. The east wall temperature 
data are given. Soil temperature, air infiltration, thermal comfort, 
and energy usage are discussed. (MCW). 


23359 (DOE/R5/10253—1) Application of solar hot 
water and geothermal principles to closed-cycle aquaculture. 

report. Yanzito, R.A. (Yanzito (R.A.) Consulting 
Service, Whitewater, WI (USA)). Apr 1981. Contract 
FG02-80R510253. Sip. NTIS, PC A04/MF AOl. Order 
Number DE8 1024978. 

The basic concept entails the design of an underground silo 
where warm water food fish could be raised to market size under 
controlled conditions. The Appendix provides the building and 
solar concept analysis for the closed cycle aquaculture system. It 
should be noted that several building design solutions were consid- 
ered. The chosen design features and 80 foot diameter concrete silo 
divided into 15 production tanks and one fingerling tank. Energy 
conservation features of this design include earth berming and insu- 
lation of the production silo and enclosure, a waste water reclaim 
system and a solar heating system. Also, much of the water surface 
area will be covered with removable planks to minimize evapora- 
tive heat losses. The total project cost has been estimated at 
$329,000 of which $42,000 has been estimated as the cost of the 
solar system. The first year cost savings are forecast at $2560 yield- 
ing a 10 year payback assuming a 20% inflation rate and a 7% dis- 
count rate. A detailed energy conservation analysis was conducted 
and is reported. The F-Chart computer program utilized is de- 
scribed and a copy of the computer printout is included. The 
system chosen utilizes single glazed flat plate collectors in a closed 
loop anti-freeze system. Makeup water would be introduced during 
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an 8 hour period each day when solar is most readily available. 
Solar energy would be transferred from the antifreeze solution to 
the makeup water after it leaves the waste water heat exchanger. 


23360 (EPRI-EM—1866) Solar heating and _ cooling 
(SHAC) simulation programs: assessment and evaluation. 
Volume 1. Summary report. Merriam, R.L. (Little (Arthur 
D.), Inc., Cambridge, MA (USA)). May 1981. 26p. NTIS, 
PC A03/MF A0O1. Order Number DE81903300. 

Solar heating and cooling system simulation programs availa- 
ble to use by electric utilities are identified, analyzed. tested and 
evaluated. Those studied range from simple design tools to sophisti- 
cated research tools. No single program is recommended as being 
best. The strengths and weaknesses of the more promising pro- 
grams are highlighted. A comprehensive reference manual describ- 
ing the characteristics of computer programs and manual methods 
was developed. An analysis of the intended capabilities of eleven 
programs (AXCESS, BLAST, DEROB, EMPSS, EP, FCHART, 
HISPER, SOLCOST, TRACE, TRNSYS, WATSUN) is carried 
out. The programs are described and ranked by application. Four 
programs (AXCESS, DEROB, EMPSS, TRNSYS) are tested for 
three building types (residential, light commercial, heavy commer- 
cial) and three heating and cooling system classes (conventional, 
active solar, passive solar). The results are compared and related to 
the program analytical bases. The user experience encountered 
during the program testing is highlighted and the user-related fac- 
tors for the four prorams are compared. The applicability of the 
eleven programs to utilities is explored. 


23361 (SAN—1713-3) Solar production of industrial proc- 
ess steam. Phase II. Fabrication and installation. Youngb- 
lood, S.B. (Acurex Corp., Mountain View, CA (USA). Al- 
ternate Energy Div.). Feb 1981. Contract AC03-77CS31713. 
196p. NTIS, PC A09/MF AOl1. 

A solar facility that provides 445°K (345°F) process steam 
to the Johnson and Johnson manufacturing plant in Sherman, 
Texas, is described. The facility consists of 1070 m? (11,520 ft?) of 
parabolic trough concentrating collectors, an 18,921 1 (5000 gal) 
flash boiler, and a 20 hp circulating pump. The construction, star- 
tup/checkout, costs, and performance of this solar facility are sum- 
marized. 


23362 (SOLAR/1002—81/14) Solar energy system per- 
formance evaluation, Washington Natural Gas, Kirkland, 
Washington. November 1979, February and April 1980. 
Weinstein, R. (Automation Industries, Inc., Silver Spring, 
MD (USA). Vitro Labs. Div.). 1981. Contract ACOI- 
79CS30027. 82p. NTIS, PC AO5/MF AOl1. 

The Washington Natural Gas solar energy site is a single 
family residence in Kirkland, Washington. It is part of the Natural 
Solar Data Network. The active solar energy system is designed to 
supply space heating and hot water. It is equipped with a 591 
square foot Solaron flat-plate air-medium collector, underground 
rock-bed storage, and auxiliary gas heat for space heating and do- 
mestic hot water. Problems and improvements in the system are de- 
scribed, and data are given describing the overall system perform- 
ance, energy savings, and solar energy utilization and availability. 
The performance of the collector, storage, domestic hot water and 
space heating subsystems are discussed, as are the system's operat- 
ing energy and weather conditions for the site. Performance evalua- 
tion techniques and sensor technology are also discussed briefly. 
(LEW) 


23363 (SOLAR/1013—81/50) Solar project description 
for J.D. Evans, Inc., House B, single family residence, Co- 
lumbia, Maryland. (Boeing Co., Seattle, WA (USA)). 11 Jun 
1981. Contract AB01-76CS31020. 55p. NTIS, PC A04/MF 
A01. Order Number DE81023902. 

J.D. Evans, Inc., House B, is an instrumented single-family 
residence in Columbia, Maryland with approximately 2250 square 
feet of conditioned space. The solar energy system has an array of 
flat-plate collectors with a gross area of 350 ft”. Solar energy is 
stored in the basement in a 1000-gallon steel storage tank. Incoming 
city water is preheated in a liquid-to-liquid heat exchanger located 
in the storage tank and then flows into a conventional 40-gallon 
DHW tank. A heat exchanger within a heat pump and an electrical 
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heating element in the air-distribution duct provide auxiliary energy 
for space heating. Similarly, an electrical heating element in the 
DHW tank provides auxiliary energy for water heating. The dwell- 
ing has been fully instrumented for performance evaluation since 
February 1977 and the data is integrated into the National Solar 
Data Network. Original cost estimates for provisioning and installa- 
tion of the solar system are given. 


23364 (SOLAR/1017—80/14) Facilities Development, 
San Diego, California solar energy system performance evalu- 
ation, January 1980-December 1980. Evans, K.D. (Automa- 
tion Industries, Inc., Silver Spring, MD (USA). Vitro Labs. 
Div.). 1980. Contract AC0O1-79CS30027. 82p. NTIS, PC 
A05/MF A0O1. Order Number DE81023733. 

This 31-unit apartment site uses 520 ft? of flat-plate collectors 
for domestic water heating. A 1,000-gallon glass-lined storage tank 
is located underground. The overall solar fraction was 35%. Prob- 
lems are discussed. (MHR) 


23365 (SOLAR/1022—81/50) Waverly Homes, Inc. (Lot 
13) single family residence, Westminster, Colorado. Solar pro- 
ject description. (Boeing Co., Seattle, WA (USA)). 26 Mar 
1981. Contract ABO1-76CS31i020. 50p. NTIS, PC A03/MF 
A01. Order Number DE81023693. 

The Waverly Homes, Inc. House is one of two instrumented 
single-family residences built in Westminster, Colorado. Solar 
energy is used for space heating the home and preheating incoming 
city water. The system has an array of flat-plate collectors with a 
gross area of 351 square feet. Air is used as the medium for deliver- 
ing solar energy from the collector array to storage and to the 
space heating and hot water loads. Solar energy is stored in the 
basement in a 175 cubic-foot concrete bin containing 17,500 pounds 
of rock. Solar energy preheated city water is stored in an 80-gallon 
preheat storage tank and supplied, on demand, to a conventional 
40-gallon domestic-hot-water (DHW) tank. When solar energy is 
insufficient to satisfy the space heating load, a gas furnace provides 
auxiliary energy for space heating. Similarly, a gas heater in the 
DHW tank provides auxiliary energy for water heating. The dwell- 
ing has been fully instrumented for performance evaluation since 
September 1977 and the data is integrated into the National Solar 
Data Network. Original cost estimates for provisioning and installa- 
tion of the solar system are given. 


23366 (SOLAR/1056—81/50) M.F. Smith and Associates 
single family residence. Solar project description. (Boeing 
Co., Seattle, WA (USA)). 4 Jun 1981. Contract ABOI- 
76CS31020. 63p. NTIS, PC A04/MF A0Ol1. Order Number 
DE8 1023663. 

M.F. Smith Associates is a single-family residence in James- 
town, Rhode Island. The home has approximately 2240 square feet 
of conditioned space. Solar energy is used for space heating the 
home and preheating domestic hot water (DHW). The solar energy 
system has an array of flat-plate collectors with a gross area of 51.2 
square feet and a 3150-gallon concrete storage tank. Preheated 
water is supplied, on demand, to a conventional 82-gallon DHW 
tank. Solar-heated water from the storage tank is directed to a heat 
pump or to a hydronic heat exchanger to provide space heating. 
When the storage water temperature is insufficient to satisfy the 
heat pump input requirements, an electrical heating element (boost- 
er unit ERH-1) in the line between storage and the heat pump pro- 
vides auxiliary energy. During the cooling season, heat is removed 
from the conditioned space and discharged into storage, which 
sould be maintained below 100°F by operating the collector system 
at night. An electrical heating element in DWH-1 provides auxil- 
iary energy for water heating. 


23367 (SOLAR/2028—81/14) Solar energy system per- 
formance evaluation, Hogate’s Restaurant, Washington, D.C. 
January 1980-December 1980. Whitehead, C.Y. (Automation 
Industries, Inc., Silver Spring, MD (USA). Vitro Labs. 
Div.). 1981. Contract AC01-79CS30027. 90p. NTIS, PC 
A05/MF AOl1. 

The Hogate’s Restaurant site is a business establishment 
which serves as a restaurant on the waterfront in Washington, D.C. 
It is part of the National Solar Data Network. The active solar 
energy system is designed to supply 64% of the restaurant's hot 
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water. It is equipped with 6,254 square feet of liquid flat-plate col- 
lectors, two 5,000-gallon tanks for storage, and an auxiliary gas 
boiler. Pump repairs are reported. Data are given describing the 
overall system performance, energy savings, and solar energy utili- 
zation and availability. Performance data for the collector, storage 
and Domestic Hot Water (DHW) subsystems are given, as are the 
system operating energy and site weather conditions. Performance 
evaluation techniques and sensor technology are discussed briefly. 


(LEW) 


23368 Solar-powered Rankine engine assists air condi- 


tioning systems with electrical generating capability. Dollars, 
B.; Batton, W.D.; Scarborough, S.E. pp 343-348 of Energy 
utilization: a sourcebook of current technology. Atlanta, 
GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

A solar powered Rankine engine with electric power gen- 
eration capability that operates to reduce the energy consumed by a 
vapor compression air conditioning system is described. Results of 
laboratory performance tests are given and limited operational data 
from two installations using 25 ton capacity water chillers are in- 
cluded. (WHK) 


23369 Tutorial lecture on passive solar heating and cool- 
ing. Balcomb, J.D. (Los Alamos Sci Lab, NM). pp 15-21 of 
Proceeding of the annual meeting of the American Section 
of the International Solar Energy Society, Incorporated. 
Newark, DE; Am Sect of Int Sol Energy Soc, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Passive solar heating and cooling systems are described in 
terms of five design approaches. The basic characteristics, advan- 
tages and disadvantages, and costs to be expected for each type are 
given. Performance predictions are given for a Trombe wall design 
located in a variety of climates including an assessment of the cost 
of the solar heat delivered to the building. Issues which affect the 
rate at which passive solar can be implemented in the United States 
are discussed. 


23370 Solar cooling. Curran, H.M. (Hittman Assoc, Inc, 
Columbia, Md). pp 81-90 of Proceeding of the annual meet- 
ing of the American Section of the International Solar 
Energy Society, Incorporated. Newark, DE; Am Sect of 
Int Sol Energy Soc, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

This paper present an overview of the various approaches to 
obtaining a cooling effect by the use of energy derived from solar 
radiation. The major approaches are solar Rankine/vapor compres- 
sion and solar absorption systems. Other approaches discussed are 
solar desiccant, solar photovoltaic, solar-related heat pump, and 
passive systems. Discussions of current development status and 
energy considerations are included. 


23371 (SERI/TP—35-096) Industrial applications of 
solar-wind hybrid systems. Jayadev, T.S.; Henderson, J. 
(Solar Energy Research Inst., Golden, CO (USA)). [nd]. 
20p. NTIS, PC A02/MF AO1. Order Number DE81024923. 

Portions of document are illegible. 

Two applications of solar-wind hybrid systems, designed to 
supply both process heat and electricity, are described for a meat 
packing plant and a concrete block manufacturing plant. The solar 
pond operates as both a heater/preheater and an elevated tempera- 
ture heat source for an electrically driven process heat pump. Elec- 
tricity from the wind turbine can be used to meet any of the three 
loads: plant electrical demand, operation of the heat pumps, and re- 
sistive heating in the solar pond. Performance of the system is dis- 
cussed. A wind system model is presented in an appendix. Some 
specifications and cost assessments of the systems are tabulated. 


(MCW) 
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23372 (DOE/CS/15362—T1) Improved solar collector 
sealants. Semiannual report, October 1980-April 1981. Scala, 
L.C.; Frost, L.W.; Alvino, W.M.; Bower, G.M. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Research and 
Development Center). 20 Apr 1981. Contract AC04- 
78CS 15362. 3lp. NTIS, PC A03/MF AOl1. 

Synthetic modifications of silicones and fluoroelastomers, in- 
volving bulky substituents, occasional rigid linkages, interpenetrat- 
ing networks of other polymers, and use of unconventional cross- 
linking methods, have been explored in order to decrease siloxane 
bond interchange and fluorocarbon chain crystallization, thought to 
be the cause of excessive compression set and emission of condens- 
able volatiles. Siloxane diamines and diphenols have been synthe- 
sized for use as fluoroelastomer crosslinkers and chain separators. A 
number of commercially available elastomers were acquired and 
tested for tensile strength, modulus, elongation, hot and cold com- 
pression sets, volatiles, and hardness change, according to the 
proper ASTM methods. Only three of the materials failed any test, 
and that was low temperature compression set. 


23373 (DOE/CS/31072—1) Corrosion control manual for 
aluminum solar-collector panels using glycol-water solutions 
for heat transfer/freeze protection. (Giner, Inc., Waltham, 
MA (USA)). May 1981. Contract AC04-79CS31072. 13p. 
NTIS, PC A02/MF AO1. Order Number DE81024974. 

Types of general and localized corrosion of aluminum are 
described, and factors that initiate or accelerate corrosion are dis- 
cussed. Recommendations are made for controlling corrosion of 
aluminum. Aluminum corrosion inhibitors are listed for use with 
ethylene glycol and propylene glycol, and instructions are given for 
preparing inhibited glycols. (LEW) 


23374 (DOE/CS/34193—T1) Development of a high per- 
formance air heater through use of an evacuated tube cover 
design. Final report. Jones, D.E.; Shaw, L.E.; Loef, G.O.G. 
(Solaron Corp., Englewood, CO (USA)). 1981. Contract 
AC04-78CS34193. 137p. NTIS, PC A07/MF AOl1. 

Work leading to the development of a high performance air 
heater through use of an evacuated tube cover design is detailed. 
Work consisted of a literature survey, fabrication of the tubes, solar 
transmittance tests, thermal conductance tests, collector design, 
prototype construction; prototype testing, and finally performance 
and cost evaluation. Two types of evacuated tubes were manufac- 
tured, clear tubes and tubes with an infrared reflective coating. The 
tubes were arranged parallel in a close packed flat array to form a 
transparent cover for the collector. The array transmittance of 
clear tubes is similar to that of two flat sheets of low absorptance 
glass. The coated tube array had substantially reduced transmit- 
tance. Thermal conductance tests indicated that the tube arrays per- 
form similar to two flat sheets of glass with an evacuated space. 
Convection off the lower and upper surface of the tube arrays was 
enhanced by the larger surface area which somewhat offset the ad- 
vantage of the vacuum. Two prototype collectors were designed, 
built, and tested: (1) clear tube array over a selective surface; (2) 
coated tube array over a non-selective surface. The collectors were 
tested side by side with two baseline collectors, a selective surface 
collector without a tube array and a standard Solaron collector. 
Test results indicate the tube collector performs better at higher 
temperatures than either baseline or the coated tube collector, but 
the performance increase is not outstanding. Inclusion of the evacu- 
ated tube cover concept is probably not cost competitive with 
other collectors in either the high or low temperature range. 


23375 (SAND—81-7015) Stress analysis for spherically 
curved glass reflectors. Steele, C.R.; Stephanou, N.; Steele, 
M.; Nelson, D. (Shelltech Associates, Stanford, CA (USA)). 
Jun 1981. Contract AC04-76DP00789. 98p. NTIS, PC A05/ 
MF AOl1. 

An analysis is given of the stresses that occur in elastically 
deformed, spherically curved glass mirrors for solar energy applica- 
tions. Forming stresses, residual stresses, spring back deformation, 
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and thermal stresses are analyzed. In addition, fracture mechanics 
and stress corrosion are discussed. Results are presented in general- 
ized form for use in new designs. 


23376 Ideal light concentrators with reflector gaps. Win- 
ston, R. (to Dept. of Energy). US Patent 4,230,095. 28 Oct 
1980. Filed date 26 May 1978. vp. 

PAT-APPL-909,864. 

A cylindrical or trough-like radiant energy concentration 
and collection device is provided. The device includes an energy 
absorber, a glazing enveloping the absorber and a reflective wall. 
The ideal contour of the reflective wall is determined with refer- 
ence to a virtual absorber and not the actual absorber cross section. 


23377 Development and testing of combined photovol- 
taic/thermal flat-plate collectors. Biringer, K.L.; Smith, D.R. 
(Sandia Lab, Albuquerque, NM). pp 15-20 of Proceeding of 
the annual meeting of the American Section of the Interna- 
tional Solar Energy Society, Incorporated. Newark, DE; 
Am Sect of Int Sol Energy Soc, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

This paper discusses the design, development, and initial test 
results of several flat-plate combined photovoltaic thermal collec- 
tors. Both air- and liquid-cooled collector designs are described. 
These include modified solar thermal collectors (Rever, Solaron, 
Solargenics) and one air-cooled unit designed especially as a com- 
bined collector. 1 ref. 


23378 Economics of photovoltaic concentrators. Boes, E.; 
Edenburn, M.; Schueler, D. (Sandia Lab, Albuquerque, 
NM). pp 21-24 of Proceeding of the annual meeting of the 
American Section of the International Solar Energy Soci- 
ety, Incorporated. Newark, DE; Am Sect of Int Sol Energy 
Soc, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

This paper is essentially a current-status report on the eco- 
nomics of photovoltaic concentrators. It summarizes the primary 
price objectives for photovoltaic concentrators, the current price 
status, and the latest projections for several specific photovoltaic 
concentrator array designs. It also includes some discussion of ship- 
ping and installation costs for photovoltaic concentrator arrays, and 
information on the improvement in the economics resulting from 
utilization of arrays for combined electric-thermal applications. 2 
refs. 


1420 Heat Storage 


REFER ALSO TO CITATION(S) 23607 


23379 (AD-A—088909) A geochemical method for deter- 
mining heat history of retorted shale oil. Technical report. 
Flom, E.A.; Thompson, S.J. (Texas A and M Univ., Col- 
lege Station (USA). Water Resources Inst.). Jun 1980. 25p. 
NTIS, PC A02/MF AOl1. 

Geochemical data is encoded in biochemical molecules 
which survive in oil shale deposits. Porphyrins in retorted shale oil 
hold a key to the heat history of the oil. A method for analyzing 
shale oils to determine ratios of porphyrin types and mass spectral 
data of these porphyrins is reported. (Author) 


23380 (PB—81-104127) Heat transport in groundwater 
systems. volume i. finite element model. Technical report. 
Grubaugh, E.K.; Reddell, D.L. (Texas A and M Univ., Col- 
lege Station (USA). Water Resources Inst.). Aug 1980. Con- 
tracts DI-14-34-0001-7091;DI-14-34-0001-7092. 188p. NTIS, 
PC A09/MF AOl1. 

A numerical simulation model was developed to predict the 
response of a multiple groundwater aquifer to the operation and of 
injection and pumping wells system transporting hot water (heated 
by solar collectors) for long-term aquifer storage of solar energy. 
The objectives included the development of numerical models to 
evaluate the non-steady, areal, hydrostatic pressure distribution and 
water movement, and to evaluate the non-steady, areal, heat trans- 
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fer and temperature distribution, in a multiple aquifer groundwater 
system. The developed models were then combined into a numeri- 
cal simulation that would predict water temperature and pressure 
throughout the aquifer system when hot/cold pumping and injec- 
tion walls are operated. The resultant numerical model allows accu- 
rate prediction of fluid pressures and location of the sharp thermal 
front. 


23381 (PB—81-104135) Heat transport in groundwater 
systems. Volume II. Laboratory model. Technical report. 
Reed, D.B.; Reddell, D.L. (Texas A and M Univ., College 
Station (USA). Water Resources Inst.). Aug 1980. Contracts 
DI-14-34-0001-7091;DI-14-34-0001-7092. 166p. NTIS, PC 
A08/MF AO1. 

A laboratory model tank (1.8288 in deep, 0.2 radian sector, 
with 7.01 m in the radial direction) was constructed to simulate in- 
jection of hot water (heated from solar collectors) into a confined 
aquifer. Temperature and pressure were taken to monitor the hot 
water front as it moved through the model. Temperatures were 
measured at 6 different radial distances from the well and 7 vertical 
heights above the bottom of the flow layer. Four runs were made 
with water supplied to the tank at constant temperature and flow 
rate, one in which no heat transfer occurred and hydraulic conduc- 
tivity was measured, three in which heat transfer was monitored. 
For the latter runs, hydraulic conductivity increased as aquifer tem- 
perature increased. Injection rates were only indirectly related to 
thermal efficiency. 


23382 Heat storage utilizing Thermol 81 energy storage. 

Campbell, S. pp 353-354 of Energy utilization: a sourcebook 

ci a technology. Atlanta, GA; Fairmont Press, Inc. 
1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Thermol 81 Energy Storage Rods, which employ a phase 
change compound with a base of calcium chloride hexahydrate, for 
latent heat storage is described. Various applications of Thermol 81 
are briefly discussed including industrial and commercial heat recla- 
mation, passive solar heating, use as heat source for heat pumps, 
and use for storage in solar forced air systems. (WHK) 
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REFER ALSO TO CITATION(S) 23386, 23391 


23383 (DOE/ID/12101—2) State geothermal commer- 
cialization programs in seven Rocky Mountain States. Semi- 
annual progress report, January-June 1980. Tuttle, J.; Coe, 
B.A.; Gertsch, W.D.; Meyer, R.T. (Western Energy Plan- 
ners Ltd., Denver, CO (USA)). Dec 1980. Contract AC07- 
801D12101. 343p. NTIS, PC A15/MF A0l. Order Number 
DE8 1023028. 

The following are included: a summary of the state projects, 
a summary of findings, public outreach, and a description of the 
major conclusions and recommendations. The commercialization 
activities carried out by the state teams are described for Colorado, 
Montana, New Mexico, North Dakota, South Dakota, Utah, and 
Wyoming. (MHR) 
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REFER ALSO TO CITATION(S) 23388 


23384 (LA—8820-MS) Location, age, and rock type of 
volcanic rocks younger than 5 million years in Arizona and 
New Mexico. Aldrich, M.J. Jr.; Laughlin, A.W. (Los 
Alamos National Lab., NM (USA)). Apr 1981. Contract W- 
7405-ENG-36. 24p. NTIS, PC A02/MF AOl. Order 
Number DE81023990. 
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As part of the assessment of the Hot Dry Rock geothermal 
energy potential of Arizona and New Mexico, a compilation of the 
locations and ages of volcanic rocks less than 5 Myr was made. 
The locations of those rocks less than 3 Myr are shown on a map 
of the region. Because the compiled information has many uses in 
addition to geothermal exploration, the entire compilation is pre- 
sented as a tabulation. The table is organized first by state and sec- 
ondly by latitude and longitude within each state. Rock type, age 
and error, method of dating, and original reference are also given. 
The K-Ar dates have not been recalculated using the most recent 
decay constants for ““K. A few references gave only verbal de- 
scriptions of sample location; these locations were converted to ap- 
proximate latitude and longitude. 


23385 Unconventional gas sources. Volume IV. Geopres- 
sured brines. Washington, DC; National Petroleum Council 
(1980). 188p. (NP—1902708). 

The following topics are covered: study objectives, regional 
geology and prospect evaluation, reservoir engineering, drilling and 
well costs, production and water disposal facilities, pressure mainte- 
nance, geothermal and hydraulic energy assessment, operating ex- 
pense, economic evaluation, environmental considerations, legal 
considerations, and risks analysis. The study addresses only sand- 
stone brine reservoirs in the Texas and Louisiana Gulf Coast on- 
shore areas. (MHR) 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 24108 


23386 (DOE/ET/27035—T1) Resource assessment of 
low- and moderate-temperature geothermal waters in Calis- 
toga, Napa County, California. Report of the second year, 
1979 to 1980 of the US Department of Energy-California 
State-Coupled Program for reservoir assessment and confir- 
mation. Youngs, L.G.; Bacon, C.F.; Chapman, R.H.; Chase, 
G.W.; Higgins, C.T.; Majmundar, H.H.; Taylor, G.C. (Cali- 
fornia State Dept. of Conservation, Sacramento (USA). 
Div. of Mines and Geology ). 10 Nov 1980. Contract FG03- 
79ET27035. 522p. NTIS, PC A22/MF AOI. 

Statewide assessment studies included updating and complet- 
ing the USGS GEOTHERM File for California and compiling all 
data needed for a California Geothermal Resources Map. Site spe- 
cific assessment studies included a program to assess the geothermal 
resource at Calistoga, Napa County, California. The Calistoga 
effort was comprised of a series of studies involving different disci- 
plines, including geologic, hydrologic, geochemical and geophysical 
studies. 


23387 (LA—8800-MS) Evaluation of hot dry rock explo- 
ration techniques in the Atlantic Coastal Plain: a test site on 
the Delmarva Peninsula of Maryland and Virginia. 
(D’Appolonia Consulting Engineers, Inc., Pittsburgh, PA 
(USA)). Apr 1981. Contract W-7405-ENG-36. 26p. NTIS, 
PC A03/MF AO1. Order Number DE81024013. 

Detailed investigation of a potential Hot Dry Rock (HDR) 
energy extraction site in the area of Crisfield, Maryland, and Wal- 
lops Island, Virginia, (referred to as the Cris-Wall site) was carried 
out to evaluate HDR exploration techniques in the Atlantic Coastal 
Plain province. The findings favor the HDR exploration program 
that is outlined for locating a deep test hole in an area with pre- 
sumed HDR potential (higher than normal heat flow). Six potential 
sites for extracting HDR energy have been identified within the 
Cris-Wall area. Each site is thought to have temperatures at the 
basement rock surface in excess of 75°C and to be at least 1 km 
away from the nearest fault. 


23388 (LA—8827-MS) Geologic and geophysical investi- 
gations of the Zuni-Bandera volcanic field, New Mexico. 
Ander, M.E.; Heiken, G.; Eichelberger, J.; Laughlin, A.W.; 
Huestis, S. (Los Alamos National Lab., NM (USA); Sandia 
National Labs., Albuquerque, NM (USA); New Mexico 
Univ., Albuquerque (USA). Dept. of Geology). May 1981. 
Contract W-7405-ENG-36. 41p. NTIS, PC A03/MF A011. 
Order Number DE8 1023984. 
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A positive, northeast-trending gravity anomaly, 90 km long 
and 30 km wide, extends southwest from the Zuni uplift, New 
Mexico. The Zuni-Bandera volcanic field, an alignment of 74 basal- 
tic vents, is parallel to the eastern edge of the anomaly. Lavas dis- 
play a bimodal distribution of tholeiitic and alkalic compositions, 
and were erupted over a period from 4 Myr to present. A residual 
gravity profile taken perpendicular to the major axis of the anomaly 
was analyzed using linear programming and ideal body theory to 
obtain bounds on the density contrast, depth, and minimum thick- 
ness of the gravity body. Two-dimensionality was assumed. The 
limiting case where the anomalous body reaches the surface gives 
0.1 g/cm® as the greatest lower bound on the maximum density 
contrast. If 0.4 g/cm® is taken as the geologically reasonable upper 
limit on the maximum density contrast, the least upper bound on 
the depth of burial is 3.5 km and minimum thickness is 2 km. A 
shallow mafic intrusion, emplaced sometime before Laramide defor- 
mation, is proposed to account for the positive gravity anomaly. 
Analysis of a magnetotelluric survey suggests that the intrusion is 
not due to recent basaltic magma associated with the Zuni-Bandera 
volcanic field. This large basement structure has controlled the de- 
velopment of the volcanic field; vent orientations have changed 
somewhat through time, but the trend of the volcanic chain fol- 
lowed the edge of the basement structure. It has also exhibited 
some control on deformation of the sedimentary section. 


23389 (LA-UR—81-1454) Seasat satellite investigation of 
the structure of western Nebraska and its application to the 
evaluation of geothermal resources. Stix, J. (Los Alamos Sci- 
entific Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 
20p. (CONF-810557—1). NTIS, PC A02/MF AOl1. 

From International symposium of remote sensing of environ- 


ment; Ann Arbor, MI, USA (1! May 1981). 
Seasat synthetic aperture radar (SAR) satellite imagery was 


used to interpret the structural framework and, indirectly, the geo- 
thermal potential of an area in western Nebraska. Lineaments were 
mapped from the imagery and then compared to known structure. 
It was found that Seasat does record surface manifestations of 
subtle basement structures, particularly faulting. Furthermore, four 
areas with geothermal potential were delineated using Seasat and 
other data. It is stressed that more subsurface geology and geo- 
physical data are needed before a final evaluation of the geothermal 
potential can be made. Seasat imagery is a useful reconnaissance ex- 
ploration tool in the interpretation of regional structure within 
areas of little topographic relief. 


1504 Legal And Institutional Aspects 


REFER ALSO TO CITATION(S) 23383 


23390 (DOE/CE—0009/5) Geothermal Progress Monitor 
report No. 5. Progress report, June 1981. (Department of 
Energy, Washington, DC (USA). Div. of Geothermal 
Energy). 1981. 99p. NTIS, PC AOS/MF AOl. Order 
Number DE81023958. 

Updated information is presented on activities and progress 
in the areas of electric power plants, direct heat appilications, deep 
well drilling, leasing of federal lands, legislative and regulatory ac- 
tions, research and development, and others. Special attention is 
given in this report to 1980 highlights, particularly in the areas of 
electric and direct heat uses, drilling, and the Federal lands leasing 
program. This report also includes a summary of the DOE FY 
1982 geothermal budget request to Congress. 


23391 (DOE/ET/27196—-T2) Geothermal development. 
Semi-annual report, October 1, 1980-March 31, 1981. (Impe- 
rial, County of, El Centro, CA (USA). Dept. of Public 
Works). 1981. Contract FC03-79ET27196. 43p. NTIS, PC 
A03/MF AO1. 

Three areas are reported: geothermal administration, geo- 
thermal planning, and other geothermal activities. Administration 
covers the status of the Imperial Valley Environmental Project 
transfer, update of the Geothermal Resource Center, and findings 
of the geothermal field inspections. Planning addresses Board of Su- 
pervisor actions, Planning Commission actions, notice of exemp- 
tions, and the master Environmental Impact Report for Salton Sea. 
The other activity includes the County Direct Heat Development 
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study; the solicitation for district heating and cooling proposals; the 
new Geothermal Class II-1 disposal site; the DOE Region IX meet- 
ing in Tucson; and USGA designating a new KGRA, the East 
Brawley KGRA, the Westmoreland KGRA, and revising the 
southern border of the Salton Sea KGRA. (MHR) 


23392 (DOE/RA/50076—T4) Evaluation of geothermal 
energy in Arizona, Quarterly topical progress report, January 
1, 1980-March 31, 1981. White, D.H.; Goldstone, L.A.; 
Malysa, L. (Arizona Solar Energy Research Commission, 
Phoenix (USA)). 1981. Contract FC03-80RA50076. 32p. 
NTIS, PC A03/MF A0O1. Order Number DE81023551. 

The tasks, objectives and completed work are discussed for 
the legislative and institutional program, cities program, geothermal 
applications utilization technology, and outreach. The work on the 
Maryvale Terrace development and the New Mexico Energy Insti- 
tute are described. (MHR) 


23393 (EGG-GTH—5450) Evaluation of state taxes and 
tax incentives and their impact on the development of geo- 
thermal energy in western states. Bronder, L.D.; Meyer, 
R.T. (Western Energy Planners Ltd., Denver, CO (USA)). 
1981. Contract AC0O7-76I1D01570. 168p. NTIS, PC A08/MF 
AOl. 

The economic impact of existing and prospective state taxes 
and tax incentives on direct thermal applications of geothermal 
energy are evaluated. Study area is twelve western states which 
have existing and potential geothermal activities. Economic models 
representing the geothermal producer and business enterprise 
phases of four industrial/commercial uses of geothermal energy are 
synthesized and then placed in the existing tax structures of each 
state for evaluation. The four enterprises are a commercial green- 
house (low temperature process heat), apartment complex (low 
temperature space heat), food processor (moderate temperature 
process heat), and small scale energy system (electrical and direct 
thermal energy for a small industrial park). The effects of the state 
taxations on net profits and tax revenues are determined. Tax incen- 
tives to accelerate geothermal development are also examined. The 
magnitudes of total state and local tax collections vary considerably 
from state to state, which implies that geothermal producers and 
energy-using businesses may be selective in expanding or locating 
their geothermal operations. 


23394 (LBL—10150) Local population impacts of geo- 
thermal energy development in the Geysers: Calistoga region. 
Haven, K.F.; Berg, V.; Ladson, Y.W. (Lawrence Berkeley 
Lab., CA (USA)). Sep 1980. Contract W-7405-ENG-48. 
193p. NTIS, PC A09/MF AOl1. 

The country-level population increase implications of two 
long-term geothermal development scenarios for the Geysers region 
in California are addressed. This region is defined to include the 
counties of Lake, Sonoma, Mendocino and Napa, all four in north- 
ern California. The development scenarios include two components: 
development for electrical energy production and direct use appli- 
cations. Electrical production scenarios are derived by incorporat- 
ing current development patterns into previous development sce- 
narios by both industry and research organizations. The scenarios 
are made county-specific, specific to the type of geothermal sysiem 
constructed, and are projected through the year 2000. Separate 
high growth rate and low growth rate scenarios are developed, 
based on a set of specified assumptions. Direct use scenarios are es- 
timated from the nature of the available resource, existing local 
economic and demographic patterns, and available experience with 
various separate direct use options. From the composite develop- 
ment scenarios, required numbers of direct and indirect employees 
and the resultant in-migration patterns are estimated. In-migration 
patterns are compared to current county level population and on- 
going trends in the county population change for each of the four 
counties. From this comparison, conclusions are drawn concerning 
the contributions of geothermal resource development to future 
population levels and the significance of geothermally induced pop- 
ulation increase from a county planning perspective. 
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REFER ALSO TO CITATION(S) 24120, 24237 


23395 (UCID—19066) Geothermal injection monitoring 
project. Younker, L. (Lawrence Livermore National Lab., 
CA (USA)). Apr 1981. Contract W-7405-ENG-48. 52p. 
NTIS, PC A04/MF A01. Order Number DE81024479. 
Background information is provided on the geothermal brine 
injection problem and each of the project tasks is outlined in detail. 
These tasks are: evaluation of methods of monitoring the movement 
of injected fluid, preparation for an eventual field experiment, and a 
review of groundwater regulations and injection programs. (MHR) 


23396 (UCRL—85334) Health impacts of geothermal 
energy. Layton, D.W.; Anspaugh, L.R. (Lawrence Liver- 
more National Lab., CA (USA)). 15 Jun 1981. Contract W- 
7405-ENG-48. 15p. (CONF-810652—2). NTIS, PC A02/ 
MF AOl!. Order Number DE81023661. 

From International symposium on health impacts of different 
sources of energy; Nashville, TN, USA (22 Jun 1981). 

The focus is on electric power production using geothermal 
resources greater than 150°C because this form of geothermal 
energy utilization has the most serious health-related consequences. 
Based on measurements and experience at existing geothermal 
power plants, atmospheric emissions of noncondensing gases such 
as hydrogen sulfide and benzene pose the greatest hazards to public 
health. Surface and ground waters contaminated by discharges of 
spent geothermal fluids constitute another health hazard. It is 
shown that hydrogen sulfide emissions from most geothermal 
power plants are apt to cause odor annoyances among members of 
the exposed public - some of whom can detect this gas at concen- 
trations as low as 0.002 parts per million by volume. A risk assess- 
ment model is used to estimate the lifetime risk of incurring leuke- 
mia from atmospheric benzene caused by 2000 MW(e) of geother- 
mal development in California's Imperial Valley. The risk of skin 
cancer due to the ingestion of river water in New Zealand that is 
contaminated by waste geothermal fluids containing arsenic is also 
assessed. Finally, data on the occurrence of occupational disease in 
the geothermal industry are summarized briefly. 


1508 Geothermal Power Plants 
REFER ALSO TO CITATION(S) 23390 
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REFER ALSO TO CITATION(S) 23954 


23397 (BNL—29502) New, novel well-cementing poly- 
mer-concrete composite. Zeldin, A.N.; Kukacka, L.E.; Car- 
ciello, N. (Brookhaven National Lab., Upton, NY (USA)). 
Sep 1980. Contract AC02-76CH00016. 32p. NTIS, PC A03/ 
MF AOl1. 

The feasibility of using the products of free-radical copoly- 
merization of cyclic and linear organosiloxanes in the formation of 
polymer concrete (PC) composites for use in the completion of 
geothermal wells has been demonstrated. The PC contained a mix- 
ture of tetramethylvinylcyclotetrasiloxane and polydimethylsiloxane 
used in conjunction with aggregate materials such as silica flour 
and portland cement. The use of these compounds resulted in com- 
posites with high strength and with thermal and hydrolytic stabil- 


ity. 


23398 (LA-UR—81-1620) Characterization of hot dry 
rock geothermal energy extraction systems. Albright, J.N.; 
Newton, C.A. (Los Alamos National Lab., NM (USA)). 
1981. Contract W-7405-ENG-36. 7p. (CONF-810660—1). 
NTIS, PC A02/MF AOl1. 

From SQUID applications to geophysics workshop; Los 
Alamos, NM, USA (2 Jun 1981). 

The engineering of heat exchange systems by which geother- 
mal heat can be efficiently extracted from hot impermeable rocks is 
studied. The system currently under investigation at Fenton Hill, 
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New Mexico consists of a network of large fractures created 
through the hydraulic pressurization of a well penetrating hot base- 
ment rocks and subsequently intersected by a second well drilled to 
form a flow-thru system. Cool water pumped into the fractures 
through one well, once heated in the reservoir, returns to the sur- 
face through the second well, is cooled, and then recirculated. 
While much is known about the performance parameters of the 
fracture network from short-term flow tests, little is understood 
concerning the spatial dimensions and geometrical relationship of 
individual fractures comprising the network. Ultimately, the success 
one has in estimating the long-term performance of such a system 
where commercialization is an issue, and in engineering future sys- 
tems with optimal performance, depends on the success in charac- 
terizing the flow-thru fracture networks. To date only nonconven- 
tional application of oil field logging techniques and acoustic emis- 
sions studies have been used in the characterization of the fracture 
network. 


23399 (LBL—11509) CO. and carbonate chemistry ap- 
plied to geothermal engineering. Guidance for interpreting 
and using chemical data about geothermal resources. Michels, 
D.E. (Republic Geothermal, Inc., Santa Fe Springs, CA 
(USA)). Jan 1981. Contract W-7405-ENG-48. 32p. 
(GREMP—15). NTIS, PC A03/MF AOl1. 

The chemistry of high-HCOs; resources is emphasized be- 
cause they present special complications about data interpretation, 
development of vapor, and potential for scale deposition. Solubility 
of CO, and its exsolution from liquids is treated according to the 
unique context presented by geothermal resources. Contrasts be- 
tween this approach and the treatment of CO: solubility in physical 
chemistry and other geochemical contexts are presented. Dimen- 
sional units for solubility coefficients different from those of physi- 
cal chemists are presented to favor engineering application. The ef- 
fects of CO2 on wellbore flow, initiation of flashing, and depth of 
the 2-phase zone are described and illustrated with examples. To 
aid the understanding of fluid behavior and the interplay with the 
design process, specially constructed charts - chemical maps - are 
presented, examples given for their use, and directions given for 
their construction. 


23400 (SAND—81-7067) Evaluation of CAVIJET cavi- 
tating jets for deep-hole rock cutting. Conn, A.F.; Johnson, 
V.E. Jr.; Liu, H.L.; Frederick, G.S. (Hydronautics, Inc., 
Laurel MD (USA)). May 1981. Contract AC04- 
76DP00789. 207p. NTIS, PC A10/MF AOl1. Order Number 
DE81025015. 

A feasibility study has shown that the CAVIJET cavitating 
fluid jet method should be capable of successfully augmenting the 
cutting action of mechanical bits under deep-hole conditions. In- 
creased rock cutting rates by existing cavitating jet nozzles can be 
anticipated with conventional rig pressures for hole depths of at 
least 1200 m (4000 ft) and possibly deeper. Improved rates of pene- 
tration, based on preliminary laboratory roller bit tests, should be 
achieved by simply substituting CAVIJET nozzles absorbing equiv- 
alent hydraulic power for conventional roller bit nozzles. 


23401 Incipient processes in the corrosion of mild steel in 
90°C hypersaline geothermal brine. Harrar, J.E.; Fischer, 
J.W.; Beiriger, W.J.; Steele, W.J.; Digiallonardo, S.A.; 
McCoy, D.D. (Univ. of California, Livermore). Contract 
W-7405-ENG-48. Corrosion Science ; 19: 819-833(1979). 

Mild steel (AISI 1009 and 1018) specimens were exposed for 
ca. 20 h to Salton Sea, hypersaline, geothermal brine at ca. 90°C. 
The incipient growth of the precipitated scale and iron corrosion 
products were analyzed by scanning and transmission electron mi- 
croscopy, x-ray fluorescence, x-ray diffraction, electron diffraction 
and electron microprobe techniques. In brine at its natural pH of 
5.7, several distinct phases appear on the steel surfaces, the most 
important being iron-rich amorphous silica. The silica deposit 
grows in irregular patches, and corrosion of the substrate occurs 
between the patches. Subsequent acidification of the brine for short 
periods does not disturb the protective layers of silica but greatly 
increases the rate of corrosion of surface areas not covered by 
silica. Oxidation of mild steel in acidified brine is quite different. 
Rather than iron compounds, deposits of both metallic lead and 
PbCOs, the latter in unusual crystalline needles, and an unidentified 
copper compound dominate the surface coverage at low pH. 
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1510 Direct Energy Utilization 


REFER ALSO TO CITATION(S) 23390 


17 WIND ENERGY 


REFER ALSO TO CITATION(S) 23671 
1701 Availability (climatology) 
REFER ALSO TO CITATION(S) 23407 
1704 Economics 


REFER ALSO TO CITATION(S) 23406 


23402 (NP—1903449) Analysis of new windmill technol- 
ogy to provide electricity for a rural home. Barnett, K.M. 
(New Mexico Energy Research and Development Program 
(USA)). May 1981. 45p. (EMD—2-66-2209). New Mexico 
Energy and Minerals Dept., Santa Fe. Order Number 
DE81903449. 

The purpose of this project was to analyze three new types 
of wind energy technology to see how practical they would be for 
use at a rural home in eastern New Mexico. The three pieces of 
new technology were a straight-bladed, vertical-axis Darrieus wind 
turbine, a synchronous inverter and a dump circuit to set up a sup- 
plemental interconnection at a home with an electrical utility. The 
dump circuit would divert any excess wind generated electricity to 
heat water and would not go into the utility grid. All were to be 
purchased. The system was installed and operated at the home of 
the Superintendent of the NMSU Livestock Research Center, near 
Clayton, NM for 12 1/2 months, starting 1 December 1978. The 
wind generated electricity was used for normal household purposes 
with utility electricity supplementing it. 


1706 Wind Energy Engineering 
REFER ALSO TO CITATION(S) 23371, 23402 


23403 (DOE/ET/23170—80/1) Icing on wind-energy sys- 
tems. Hoffer, T.; Reale, T.; Elfigi, A. (Nevada Univ., Reno 
(USA). Atmospheric Sciences Center). Jan 1981. Contract 
AC06-79ET23170. 74p. NTIS, PC A04/MF AOl1. Order 
Number DE81023942. 

A source of icing data is the network of meteorological re- 
cording stations within the continental United States which collect 
meteorological measurements both at the surface and aloft. This 
report presents procedures for analyzing this data to determine the 
maximum possible icing to be expected at specified locations. Since 
the physical processes are different, the procedures for predicting 
maximum glaze ice and rime are presented in separate sections. 
Models developed to simulate the maximum possible ice buildup on 
an exposed surface using the rainfall and cloud water data as input 
are also presented. In addition to the maximal dynamic and static 
icing loads, comparative icing values based on an attempt to simu- 
late actual field conditions are also shown. Included are assump- 
tions of droplet splashing and water drainage for the glaze cases 
and atmospheric mixing during orographic lifting for rime cases. 


23404 (DOE/NASA/9549—1) Survey of long-term dura- 
bility of fiberglass-reinforced plastic structures. (Technical 
Report Services, Rocky River, OH (USA)). Jan 1981. Con- 
tract AI01-76ET20320. 53p. NTIS, PC A04/MF AOIl. 
Order Number DE81024275. 

A survey was conducted of available long-term strength 
properties of fiberglass-reinforced plastic structures. Included are 
fluid containment vessels, marine structures, and aircraft compo- 
nents with up to 19 years of service. Correlations were obtained for 
the variation of static fatigue strength, cyclic fatigue strength, and 
residual burst strength for pressure vessels. In addition, data were 
presented for the effects of moisture on strength retention. Data 
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variations were analyzed, and relationships and implications for 
testing were discussed. Change in strength properties for complete 
structures was examined for indications of the effects of environ- 
mental conditions such as moisture and outdoor exposure (ultravio- 
let radiation, weathering) on long-term durability. 


23405 (DOE/RS5/10120—2) Wind to heat converter. 
Final technical report. Fisher, E.D. (Fisher (Evan D.), Bel- 
laire, MI (USA)). 6 Mar 1981. Contract FG02-79R510120. 
56p. NTIS, PC A04/MF AO1. Order Number DE81024936. 

The objective of this project was to demonstrate the feasibil- 
ity of a wind driven machine which converts wind energy directly 
to heat through the action of the impellor of a windmill driving, 
through suitable shafting and gearing, a rotary hydraulic brake 
which absorbs the power by converting the mechanical energy into 
heat. Resistance is created exclusively by fluid friction and agitation 
of the hydraulic oil circulated between the vaned members of the 
convertor. A prototype model was constructed and erected on a 
hilltop site adjacent to a building. It was connected to the 
building's heating system and its performance will be evaluated. 
The unit is simple in design and consists of a steel tower nearly 50 
feet high, a two-bladed impellor approximately 38 feet in diameter. 


23406 (DOE/SEA—3408-20691/81/1) Economic analysis 
of wind-powered farmhouse and farm building heating sys- 
tems. Final report. Stafford, R.W.; Greeb, F.J.; Smith, M.F.; 
Des Chenes, C.; Weaver, N.L. (Regional Systems Services 
Group, Inc., Englewood, CO (USA)). Jan 1981. Contract 
AI01-76ET20319. 360p. NTIS, PC A16/MF AOl1. 

The study evaluated the break-even values of wind energy 
for selected farmhouses and farm buildings focusing on the effects 
of thermal storage on the use of WECS production and value. 
Farmhouse structural models include three types derived from a na- 
tional survey - an older, a more modern, and a passive solar struc- 
ture. The eight farm building applications that were analyzed in- 
clude: poultry-layers, poultry-brooding/layers, poultry-broilers, 
poultry-turkeys, swine-farrowing, swine-growing/finishing, dairy, 
and lambing. These farm buildings represent the spectrum of animal 
types, heating energy use, and major contributions to national agri- 
cultural economic values. All energy analyses were based on hour- 
by-hour computations which allowed for growth of animals, sensi- 
ble and latent heat production, and ventilation requirements. 
Hourly or three-hourly weather data obtained from the National 
Climatic Center was used for the nine chosen analysis sites, located 
throughout the United States and corresponding to regional agri- 
cultural production centers. 


23407 (PNL—3623) Assessing the local wind field at 
Sierra Grande Mountain in New Mexico with instrumenta- 
tion. Barnett, K.M.; Reynolds, R.D. (Battelle Columbus 
Labs., OH (USA); New Mexico State Univ., Las Cruces 
(USA). Physical Science Lab.). May 1981. Contract AC06- 
76RLO1830. 116p. NTIS, PC A06/MF AO1. Order Number 
DE81024324. 

Six systems were installed on top of Sierra Grande, a nearly 
symmetrical mountain in New Mexico about halfway between 
Raton and Clayton, with a peak of 2659 m (8720 ft msl) standing 
over a wide mesa of approximately 1829 m (6000 ft msl). Two sys- 
tems were on the peak, one at 10 m (33 ft) above the surface and 
the other at 20 m (66 ft) because the peak is often the most prob- 
able spot for the greatest wind energy. The two levels were needed 
to measure variations of speed with height. Four other systems 
with instruments at 10-m (33 ft) were located roughly north, east, 
south, and west from the center on secondary ridge lines to meas- 
ure certain horizontal variations of the wind. The wind direction 
and speed were measured every 6 minutes, a time interval consider- 
ably shorter than the traditional 1 hour but long enough so that all 
WECS power outputs are expected to respond to these wind speed 
variations. All six systems were operated for a period of six months 
between 6 June 1979-5 December 1979. 


23408 (RFP—3177-1) Operation of small wind turbines 
on a distribution system. Executive summary. Curtice, D.; 
Patton, J. (Systems Control, Inc., Palo Alto, CA (USA)). 
Mar 1981. Contract AC04-76DP03533. 26p. NTIS, PC 
A03/MF AOl1. 
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This study has analyzed technical interconnection problems 
associated with the dispersed wind turbine (WT) application scenar- 
io: WTs connected on distribution systems producing ac power di- 
rectly or dc power fed into an inverter, without storage systems, 
feeding back surplus power whenever the wind is blowing. Its spe- 
cific objectives included analysis of: utility personnel safety; distri- 
bution system and WT protection equipment; WTs’ effects on dis- 
tribution feeder voltage and regulation equipment, and line losses; 
and development of a method to analyze utility load-frequency con- 
trol problems with load patterns produced by customer demand 
and the WT’s intermittent power output. 


23409 (RFP—3177-2) Operation of samll wind turbines 
on a distribution system. Final report. Curtice, D.; Patton, J. 
(Systems Control, Inc., Palo Alto, CA (USA)). Mar 1981. 
Contract AC04-76DP03533. 192p. NTIS, PC A09/MF AO1. 

This study has analyzed technical interconnection problems 
associated with the dispersed wind turbine (TW) application scenar- 
io: WTs connected on distribution systems producing ac power di- 
rectly or dc power fed into an inverter, without storage systems, 
feeding back surplus power whenever the wind is blowing. Its spe- 
cific objectives included analysis of: utility personnel safety; distri- 
bution system and WT protection equipment; WTs’ effects on dis- 
tribution feeder voltage and regulation equipment, and line losses; 
and development of a method to analyze utility load-frequency con- 
trol problems with load patterns produced by customer demand 
and the WTs’ intermittent power output. 


23410 (SAND—81-1107C) Automatic-control-algorithm 
effects on energy production. McNerney, G.M. (New 
Mexico Univ., Albuquerque (USA). Engineering Research 
Inst.). 1981. Contract AC04-76DP00789. 9p. (CONF- 
810226—6). NTIS, PC A02/MF AO1. 

From 2. DOE/NASA wind turbine dynamics workshop; 
Cleveland, OH, USA (24 Feb 1981). 

Algorithm control strategy for unattended wind turbine op- 
eration is a potentially important aspect of wind energy production 
that has thus far escaped treatment in the literature. Early experi- 
ence in automatic operation of the Sandia 17-m VAWT has demon- 
strated the need for a systematic study of control algorithms. To 
this end, a computer model has been developed using actual wind 
time series and turbine performance data to simulate the power pro- 
duced by the Sandia 17-m VAWT operating in automatic control. 
The model has been used to investigate the influence of starting al- 
gorithms on annual energy production. The results indicate that, 
depending on turbine and local wind characteristics, a bad choice 
of a control algorithm can significantly reduce overall energy pro- 
duction. The model can be used to select control algorithms and 
threshold parameters that maximize long-term energy production. 
An attempt has been made to generalize these results from local site 
and turbine characteristics to obtain general guidelines for control 
algorithm design. 


23411 US wind energy: 1978. Cliff, W.C. (Battelle, Pac 
Northwest Lab, Richland, Wash). pp 23-32 of Proceeding of 
the annual meeting of the American Section of the Interna- 
tional Solar eu! Society, Incorporated. Newark, DE; 


Am Sect of Int Sol Energy Soc, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

This paper presents an overall view of the state of the art in 
Wind Energy in the United States for 1978. The national assess- 
ment of wind energy is presented including a discussion of current 
wind turbines ready to extract the wind energy for the generation 
of electricity. 12 refs. 
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23412 (LBL—11324(Rev.)) Accuracy of the Edgeworth 
approximation for LOLP calculations in small power systems. 
Levy, D.J.; Kahn, E.P. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jan 1981. Contract W-7405- 
ENG-48. 10p. (CONF-810703—1(Rev.)). NTIS, PC A02/ 
MF AOl1. 

From IEEE Power Engineering Society summer meeting; 
Portland, OR, USA (26 Jul 1981). 
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Because they speed numerical calculations and exhibit func- 
tional dependences, Edgeworth-type series are increasingly used to 
approximate and calculate LOLP’s. They are usually sufficiently 
accurate for large power systems (> 15,000 MW), but can be very 
inaccurate for small systems or those with low forced outage rates. 
This is because the approximating Edgeworth-type series are appro- 
priate only for continuous probability densities, while discrete lat- 
tice-type density functions describe a typical power system's prob- 
ability properties. This paper investigates these inaccuracies for 
small systems (= 5000 MW), working out specific examples in a 
numerical approach and examining in a numerical approach and ex- 
amining underlying functional dependences in an analytic approach. 
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REFER ALSO TO CITATION(S) 23304, 23338, 23434, 23640, 23666, 23732, 
23805, 24051, 24056, 24057 


23413 (CONF-800608—6) Coal-based industrial-fuels as- 
sessment. Bennett, R.S.; Takach, H.J.; Seward, W.H.; Opa- 
lanko, R.S.; Wilzbach, K.E. (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. 16p. NTIS, PC 
A02/MF AO1. 

From Air Pollution Control Association annual meeting; 
Montreal, Canada (Jun 1980). 

This paper presents the results of a study to identify the eco- 
nomic, environmental, and energy impacts of possible New Source 
Performance Standards for industrial steam generators on potential 
use of coal and coal-derived fuels in such steam generators. In addi- 
tion, the same impacts for distillate and residual fuel oils were iden- 
tified for comparative purposes. This assessment will allow for sub- 
stantive input to assist DOE in responding to the NSPS that will be 
proposed by EPA. This program utilized a systems-level approach 
where the industrial boiler and its fuel supply were considered from 
the standpoint of a potential industrial user. The system was com- 
posed of that combination of plants, facilities, and units that could 
take a clean, run-of-mine coal or refined fuel oil and produce a 
given quantity of heat input to a boiler, generating steam at a given 
pressure and temperature, while simultaneously generating steam at 
a given pressure and temperature, while simultaneously complying 
with the environmental standards selected for study. The most at- 
tractive applications of coal technology, based on the cost of steam 
produced, for industrial steam generators depends on boiler size, 
annual operating factor, and level of air emission controls applied. 
Under the Level-1 control scenario, direct combustion of low-sulfur 
coal is the most economical application of coal. Direct combustion 
of high-sulfur coal with wet flue-gas desulfurization is the least eco- 
nomical application under the same level of control for the technol- 
Ogies studied. About a dozen other specific conclusions are de- 
scribed briefly. 


23414 (CONF-7905189—(Vol.1), pp 7p, Paper 3) Tech- 
nical problems relating to private generator installations con- 
nected to a public distribution network. Mulot, M.; Idelson, 
G.; Fourgous, J.; Molliens, R.; Bibollet, P. 1979. NTIS (US 
Sales Only), PC A22/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

This report, which presents the characteristic points of 
design and production of private generation installations, does not 
attempt to deal with all possible eventualities, from the point of 
view of private generation source and of system structure. These 
installations, usually low power, necessitate very careful design and 
close coordination between the distributor, the designer and the 
builders and contractors of the private generation installation, par- 
ticularly concerning: power evaluation, design, regulation, and pro- 
tection systems. Many projects for new installations are today being 
developed and call for equipment of a new technical level (elec- 
tronic regulation, static protection and static excitation). 
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23415 (DOE/ET/10417—T3) Engineer, design, construct, 
test and evaluate a Pressurized Fluidized Bed pilct plant 
using high sulfur coal for production of electric power. Phase 
I. Preliminary engineering. Phase II. Pilot plant final design. 
Quarterly report, March 1-May 31, 1979. (Curtiss-Wright 
Corp., Wood-Ridge, NJ (USA). Power Systems Div.). 1979. 
Contract AC21-76ET10417. 44p. (FE—1726-48A; CW- 
WR —76-015.48A). NTIS, PC A03/MF AOI. 

Technical progress on DOE Contract No. EX-76-C-01-1726 
during the period March 1 through May 31, 1979 is described 
herein. Preparation of the SGT/PFB Technology Unit for evalua- 
tion of an improved hot gas cleanup system and extended materials 
testing is discussed. Conceptual design of all key components of the 
Pilot Plant has been completed. Approval for procurement of long 
lead material and certified drawings of subcontractor equipment 
was received from DOE. 


23416 (DOE/ET/15346—T1) Research and development 
of the Osmo-Hydro Power heat engine. Final report. (Inter- 
Technology/Solar Corp., Warrenton, VA (USA)). 25 Nov 
1980. Contract AC05-78ET 15346. 211p. NTIS, PC A10/MF 
AOl. 

The Osmo-Hydro Power (OHP) or Pressure-Retarded Os- 
mosis (PRO) heat engine is a possible means for producing eco- 
nomical electric power from low-temperature heat sources. The 
engine utilizes semipermeable membranes to cause the permeation 
of a solvent from a dilute low-pressure solution to a concentrated 
high-pressure solution. The potential energy thus acquired is con- 
verted to useful energy by means of a turbogenerator. The process 
can be considered as one in which the free energy of mixing is con- 
verted to useful power. By appropriate application of a heat source 
and a heat sink, the original dilute and concentrated solutions are 
recovered, thus completing the heat engine cycle. The results of 
this initial project to study osmotic power generation from waste 
heat indicate what research paths must be followed to continue the 
development of distillation and conjugation as unmixing methods. 
In addition, precipitation and stratification have been shown to be 
desirable because of the possibility of readily matching a binary 
system with either a membrane presently available or one readily 
modified from an existing membrane. The OHP heat engine in its 
ultimate development would have the following general character- 
istics: it would be able to utilize low-grade heat sources, such as 
unconcentrated solar energy or waste heat below 100°C., heat 
sources as low as 50°C can be used; the engine should be able to 
produce electricity for 0.12 $/kWh, or less, but the thermal effi- 
ciency will be less than 25% of Carnot efficiency at the same tem- 
perature limits; and the engine would be modular; i.e., it could be 
scaled up or down largely by adding or subtracting discrete per- 
meator and heat exchanger units. 


23417 (DOE/ET/17005—1) Applications of composite 
gas turbine components. Phase I. Semi-annual technical prog- 
ress report. Kunkel, R.G. (General Electric Co., Schenec- 
tady, NY (USA). Gas Turbine Div.). Mar 1981. Contract 
ACO01-80ET17005. 27p. NTIS, PC A03/MF AOl1. 
Heavy-duty, air-cooled gas turbines utilize relatively large 
superalloy buckets and nozzle guide vanes. These large compo- 
nents, particularly buckets, must demonstrate a variety of proper- 
ties. The airfoil vane requires excellent surface stability with high 
creep and low-cycle fatigue (LCF) strength. The dovetail requires 
excellent tensile strength and low-cycle fatigue (LCF) properties. 
Conventional buckets are fabricated as one single casting or forging 
in which compromises in these properties are inevitable, and the 
full capabilities of the superalloys used are rarely optimized along 
each individual line. A unique approach toward improved perform- 
ance in key properties is to integrate the best material for each part 
of a hot section bucket or nozzle into a bonded composite compo- 
nent, or a hybrid component. A hybrid bucket is a superalloy part 
composed of a variety of alloys bonded into one integral part. Each 
segment is tailored to perform a specific function with greater reli- 
ability and performance than possible with contemporary monolith- 
ic parts. An example is a directionally-solidified (DS) airfoil vane 
bonded to a dovetail section of forged/PM superalloy. Several 
nickel base superalloy combinations which have been diffusion 
bonded using hot isostatic pressing (HIP). This technique enables 
large gas turbine buckets to be fabricated using materials with im- 
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proved creep and low cycle fatigue life for the airfoil and greater 
high temperature tensile strength in the dovetail. The program will 
specifically investigate three directionally solidified airfoil alloys 
and two powdered metal dovetail alloys. This effort will include 
heat treat studies, physical metallurgy and high temperature tensile 
testing for all 5 alloys in their HIP bonded condition. 


23418 (EPRI-AP—1844) Performance of air-cooled 
power plants using gas from coal. Final report. Shemo, S.D. 
(General Electric Co., Schenectady, NY (USA)). May 1981. 
154p. NTIS, PC A08/MF AO1. 

The thermal performance and water use of various power 
plants using coal gasification systems integrated with combustion 
turbines and under minimum water use conditions are determined. 
The gasifiers considered are the Texaco oxygen-blown gasifier, the 
British Gas Corporation oxygen-blown slagging gasifier, and the 
Combustion Engineering oxygen-blown and air-blown gasifiers. 
These gasifiers are each integrated with simple combustion turbine 
cycles, regenerative combustion turbine cycles and combined 
cycles. The performance of these dry-cooled integrated plants is 
compared to that of wet-cooled integrated gasification combined 
cycle (IGCC) systems and conventional coal-fired plants. Present 
technology components are used throughout all cycles. 


23419 (EPRI-AP—1848) Development and validation of 
reliability forecast techniques for selected thermomechanical 
components of gas-turbine combined-cycle plants: guidelines 
for making reliability forecasts. Strong, R.E.; Eagle, K.H. 
(Westinghouse Electric Corp., Concordville, PA (USA). 
Combustion Turbine Systems Div.). May 1981. 118p. NTIS, 
PC A06/MF AOl1. 

Procedures are provided for predicting the reliability of 
thermomechanical components of gas turbine combined cycle 
plants. These procedures cover the cases where data exist on identi- 
cal or similar components used in the same or different applications, 
and also the case where no data exist. The appendices contain data 
factors, methods and techniques used in the procedures. The deci- 
sion tree is the medium from which the prediction procedure is es- 
tablished. 


23420 (EPRI-CS—1832) Utility-oriented approach for 
root-cause analysis of power plant equipment problems. Final 
report. Leaver, D.E.; Wood, P.J. (Science Applications, 
Inc., Palo Alto, CA (USA)). May 1981. 67p. NTIS, PC 
A04/MF AO1. 

Objective is to suggest a general, utility oriented approach 
for root cause analysis of power plant equipment failure data sys- 
tems; drawing on this evaluation and discussions with some utilities, 
define the basic elements of a formal root cause approach for a util- 
ity program; and recommend further EPRI action. Results are as 
follows: the main obstacle to doing root cause analysis within the 
industry appears to be lack of good data documenting failures; 
there appears to be considerable interest among utilities to begin to 
do formal root cause analysis on equipment and performance prob- 
lems; the four basic elements of a root cause program are develop- 
ment of an information base, formation of a skilled investigate team 
with management support, use of a logic diagram for isolating the 
root cause of a problem, and definition and recommendation of cor- 
rective action based on engineering and a cost/benefit analysis. It is 
recommended that consideration be given to definition and imple- 
mentation of joint EPRI/utility projects on root cause problems of 
mutual interest in order to flesh out the general approach reported 
here in a manner that will result in proven, useful techniques which 
interested utilities can then adopt. Definition of several joint pro- 
jects is currently underway. 


23421 (ORNL/TM—6237) Summary of research and de- 
velopment effort on closed-cycle gas turbines. Fraas, A.P. 
(Oak Ridge National Lab., TN (USA)). Jun 1981. Contract 
W-7405-ENG-26. 39p. NTIS, PC A03/MF AOl. Order 
Number DE81023978. 

The closed-cycle gas turbine has the advantage over the 
open-cycle one in that it can utilize dirty fuels such as residual fuel 
oil, coal, or lignite. Further, there is practically no loss in thermal 
efficiency at part load, and waste heat can be rejected at tempera- 
tures up to 370°C (700°F) for use in industrial processes. The 
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system has the disadvantage that the peak turbine inlet temperature 
is limited to ~ 815°C (1500°F) by stress and corrosion in the heat 
exchanger between the combustion products and the turbine work- 
ing fluid. A review of 40 y of research and development effort on 
closed-cycle gas turbines together with over 30 years of commer- 
cial experience with a dozen systems in Europe indicates that if 
used just for the production of electric power they yield a system a 
little higher in capital costs and a little lower in thermal efficiency 
than conventional steam system. However, if a dirty fuel is to be 
used for cogeneration applications where the ratio of the heat 
energy required to the electrical energy produced is less than 4, 
particularly if the heat is required at temperatures greater than 
100°C (212°F), both the efficiency of utilization of the energy in 
the fuel and the capital costs are more attractive for a closed-cycle 
gas turbine than for a steam system. 


23422 (ORNL/TM—6250) Summary of the research and 
development effort on steam plants for electric-utility service. 
Fraas, A.P. (Oak Ridge National Lab., TN (USA)). Jun 
poo Contract W-7405-ENG-26. 63p. NTIS, PC A04/MF 
AOl. 

The development of steam power plants for electric utility 
service over the past century is reviewed with particular emphasis 
on the prime problems and their solution. Increases in steam pres- 
sure and temperature made possible by developments in metallurgy 
led to an increase in thermal efficiency by a factor of 8 between 
1880 and 1955. Further improvements have not been made because 
the use of still more expensive alloys is not economically justified, 
even with the much higher fuel prices of the latter 1970's. In fact, 
EPA regulations on waste heat and sulfur emissions have led to the 
use of cooling towers and wet limestone stack gas scrubbers that 
cause a degradation in plant thermal efficiency. The various possi- 
bilities for further improvements in efficiency and their problems 
are examined. The development of steam power plants in the past 
has been carried out in sufficiently small steps that the utilities and 
the equipment manufacturers have been able to assume the financial 
risk involved; but the fluidized-bed combustion system, which ap- 
pears to be the most promising area, presents such a large step with 
major uncertainties that U.S. government financial support of the 
research and development effort appears to be required. The poten- 
tial benefits appear to justify the research and development cost 
many times over. 


23423 (PB—81-102980) Use of saline water in energy de- 
velopment, Final report. Israelsen, C.E.; Adams, V.D.; Batty, 
J.C.; George, D.B.; Hughes, T.C. (Utah State Univ., Logan 
(USA). Utah Water Research Lab.). Jun 1980. Contract DI- 
14-34-0001-8553. 144p. NTIS, PC A07/MF AOI. 

Information was assembled relative to future energy-related 
projects in the upper basin, and estimates were made of their antici- 
pated water needs. Using computer models, various options were 
tested for using saline water for coal-fired power plant cooling. 
Both cooling towers and brine evaporation ponds were included. 
Information is presented of several proven water treatment technol- 
ogies, and comparisons are made of their cost effectiveness when 
placed in various combinations in the power plant makeup and 
blowdown water systems. A relative value scale was developed 
which compares graphically the relative values of waters of differ- 
ent salinities based on three different water treatment options and 
predetermined upper limits of cooling tower circulating salinities. 
Coal from several different mines was slurried in waters of different 
salinities. Samples were analyzed in the laboratory to determine 
which constituents had been leached from or absorbed by the coal, 
and what possible deleterious effects this might have on the burning 
properties of the coal, or on the water for culinary use or irriga- 
tion. 


23424 District heating and cooling through retrofit of 
public-utility steam-electric stations. Guerra, C.R. (Public 
Service Electric and Gas Co., Newark, NJ); Tourin, R.H.; 
Saleta, V.; Kurz, M.G. pp 4.1-4.25 of Second international 
total energy congress. Part 1: the papers. San Francisco, 
CA; Miller Freeman Publications, Inc. (1979). 

From 2. international total energy congress; Copenhagen, 


Denmark (8 Oct 1979). 
The technical-economic feasibility and environmental accept- 


ability of a district heating and cooling system serving communities 
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by retrofit of existing intermediate and base-load electric-generating 
stations was studied. The study area was a densely populated area 
of New Jersey not being served by district heating. A range of 
power-plant-retrofit concepts were examined. These included steam 
extraction (reheat or crossover) from a condensing turbine cycle, to 
supply a heat exchanger or back-pressure turbine and modification 
of condensing turbines to back-pressure operation. Conceptual de- 
signs for retrofitting power plants for cogenerative operation (elec- 
tricity and district heating/cooling) were developed. Innovative ad- 
aptations of existing technology were investigated that could make 
delivery of thermal services from central stations a reasonable in- 
vestment for private capital. A market analysis was conducted to 
establish the extent and nature of the potential heating and cooling 
loads which are technically available within the proposed project 
areas. Both survey and simulation techniques were used. Potential 
for growth in thermal energy requirements was projected for each 
type of end-use consumer for periods ranging from 5 to 20 years 
beyond the study period. Results of the study and possibilities for a 
demonstration project are presented. 


2002 Environmental Aspects 


REFER ALSO TO CITATION(S) 23047, 23050, 23415, 24195, 24199, 24362, 
24364 


23425 (AD-A—089146) Flue gas desulfurization at Navy 
bases, Navy energy guidance study. Phase IV. Final report. 
McCone, A.I. (Bechtel National, Inc., San Francisco, CA 
(USA)). Aug 1980. Contract N68305-77-C-0003. 234p. 
NTIS, PC Al1l/MF AOl1. 

The availability, costs, operating performance of industrial- 
sized flue gas desulfurization (FGD) systems for coal-fired boilers 
were studied. A generic overview analysis showed that convention- 
al soda liquor scrubbing offered lowest costs and highest perform- 
ance when environmental permits can be obtained for disposal of 
liquid wastes. When wastes must be in solid form, the lowest costs 
are offered by conventional limestone, lime, and double alkali cal- 
cium-based throwaway processes. Several processes still under de- 
velopment were identified as promising but not yet proven. A site 
specific study identified three industrial-sized FGD installations 
with inherent availabilities in excess of 98%. The contract called 
for consideration and general comparison of lime, limestone, double 
alkali, sodium carbonate, sodium sulfite-bisulfite (Wellman-Lord), 
activated charcoal, and other candidate technologies. A comparison 
of approximate levelized life-cycle costs is reported for the current 
technologies. 


23426 (DOE/EP—0013) Coal-Fired Power Plant (East- 
ern Coal): environmental characterization information report. 
(Aerospace Corp., Germantown, MD (USA)). Jan 1981. 
Contract AT03-76EV74010. 69p. NTIS, PC A04/MF AOl1. 
Order Number DE81024050. 

This Environmental Characterization Information Report 
(ECIR) for Coal-Fired Power Plants (Eastern Coal) has been pre- 
pared from the latest available environmental and technical infor- 
mation collected from a number of sources. The typical plant 
chosen for characterization is a 500-MWe nameplate rating pulver- 
ized-coal plant with an electrostatic precipitator, wet scrubber, and 
a wet-mechanical-draft cooling tower. It is a mine-mouth facility, 
with its own coal preparation plant. The process, plant operating 
parameters, resources needed, and the environmental residuals and 
products associated with the power plant are presented. Annual re- 
source usage and pollutant discharges are shown in English and 
metric units, assuming an annual plant capacity factor of 80%. 
While this capacity factor is representative of the reliability of gen- 
erating units of this size, it does not consider unscheduled shut- 
downs for repairs of the plant and associated environmental control 
equipment or factors independent of the plant itself, e.g., reserve re- 
quirements. 
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23427 (DOE/EV/02463—6) Environmental meas- 
urements of power plant cooling tower and stack plumes. 
Final report. Thomson, D.W.; de Pena, R.G.; Pena, J.A. 
(eds.). (Pennsylvania State Univ., University Park (USA). 
Dept. of Meteorology). 1981. Contract AS02-76EV02463. 
180p. NTIS, PC A09/MF AOl. Order Number 
DE8 1023341. 

The focus of this program was to establish the reality and 
magnitude of any environmental changes caused by the plumes 
from large evaporative cooling towers through a comprehensive set 
of measurements taken from a research aircraft. Results are divided 
into three sections: (1) structure and dynamics of cooling tower 
plumes; (2) chemical transformation of SO to sulfates in coal-fired 
power plant plumes; and (3) drift deposition studies. (ACR) 


23428 (PB—81-102170) Prehistoric occupation of the 
Killen Electric Generating Station near Wrightsville, Adams 
County, Ohio. Volume I. Final report 1977-79. Brose, D.S.; 
Bier, D.R. Jr; Astramecki, J.; Chapman, F.; Ford, R. 
(Cleveland Museum of Natural History, OH (USA)). 1979. 
Contract HCRS-5880-7-0070-1. 534p. NTIS, PC A23/MF 
AOl. 

The Killen site was totally excavated in 1977 to reveal two 
prehistoric components: The area at the mouth of the Ohio Brush 
Creek was occupied by a single family structure (dated to A.D. 420 
+ or - 110) with Scioto Hopewell and Connestee ceramic affili- 
ation. During the thirteenth century A.D., the Killen Ridge was oc- 
cupied by a series of dispersed large rectangular structures of re- 
stricted domestic and year-round special purpose activity, and an 
associated low socio-technically egalitarian burial mound. The ma- 
terial culture indicates socio-temporal affinities with Brush Creek/ 
Madisonville/Fox Farm Fort Ancient communites in other Ohio 
Valley segments. 


23429 (PB—81-102188) Evaluation of two concepts for 
protection of fish larvae at cooling water intakes. Final report 


May 75-Mar 80. Tomljanovich, D.A.; Heuer, J.H.; Brel- 
lenthin, J.B.; Johnson, J.T.; Magliente, S.H. (Tennessee 
Valley Authority, Chattanooga (USA). Div. of Energy 
Demonstrations and Technology). May 1980. 110p. NTIS, 
PC A06/MF AOl1. 

The report gives results of a laboratory evaluation of ‘im- 
pinge-release’ and ‘fish-avoidance’ concepts for protecting fish 
larvae at cooling water intakes. Impinge-release requires a vertical- 
traveling screen that limits impingement time to several minutes, 
the maximum time depending on the species to be protected. A sta- 
tionary slotted screen in flowing water was used to evaluate the 
ability of fish to avoid entrapment. Both concepts showed high po- 
tential for protecting larvae as well as older life stages. 


23430 (PB—81-103715) Ecological studies of fish near a 
coal-fired generating station and related laboratory studies. 
Wisconsin Power Plant impact study. Magnuson, J.L.; Rahel, 
F.J.; Talbot, M.J.; Forbes, A.M.; Medvick, P.A. (Wisconsin 
Univ., Madison (USA). Inst. for Environmental Studies). Jul 
1980. 123p. NTIS, PC A06/MF AOl1. 

Construction of a coal-fired electric generating station on 
wetlands adjacent to the Wisconsin River has permanently altered 
about one-half of the original 1,104-ha site. Change in the remaining 
wetlands continues as a result of waste heat and ashpit effluent pro- 
duced by the station. Leakage of warm water from the 203-ha cool- 
ing lake is causing a shift in the wetlands from shallow to deep- 
water marsh. Coal-combination byproducts enter the wetlands from 
the station's ashpit drain. Since this area was known to have a di- 
verse fish community and to be a spawning ground for Wisconsin 
River game fish, the authors studied the effects of this habitat loss 
and degradation on fish populations. 


23431 (PB—81-106833) Element flow in aquatic systems 
surrounding coal-fired power plants. Wisconsin power plant 
impact study. Andren, A.; Anderson, M.; Loux, N.; Talbot, 
R. (Wisconsin Univ., Madison (USA). Inst. for Environmen- 
tal Studies). Jul 1980. 96p. NTIS, PC AO5/MF AOl1. 

Water quality parameters of a 192-ha (480-acre) cooling 
pond adjacent to the Columbia Generating Station, Portage, Wis- 
consin, have been investigated. Analyses were made for major and 





3107 / ERA VOL. 6, NO. 16 


minor elements, nutrients, pH, alkalinity, 02, chlorogranics, phen- 
ols, and polyaromatic hydrocarbons. Similar parameters were also 
measured in the nearby fly ash discharge basin and its associated 
drainage stream. Laboratory dissolution and precipitation studies of 
fly ash were performed in an effort to understand the chemistry of 
the discharged ash water and its potential effects on receiving 
waters. Mass balance calculations were made and are presented to 
ascertain whether the cooling pond acts as an efficient sink for in- 
organic and organic compounds, and if so, what the fate of these 
compounds is. 


23432 Protective devices for the TFTR energy conversion 
and storage systems. Neumeyer, C.; Ramakrishman, S.; Moo, 
W.; Cassel, R. (Ebasco Services, Inc., New York, NY). Pro- 
ceedings of the Symposium on Engineering Problems of Fusion 
Research ; 1: No. 79CH1441-5, 369-375(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The special operating conditions of the TFTR electrical 
energy conversion system along with the large amount of stored 
energy necessitated the development of a comprehensive fault de- 
tection and protection scheme. The various protection methods 
which are being implemented are described, along with their inte- 
gration at the subsystem and overall system levels. The protection 
schemes which are addressed include dc circuit ground fault detec- 
tion I?T and overcurrent detection, power supply fault detection 
and breaker coordination. The interface and interconnection of the 
protection equipment with the central control computer and the 
hardwired control system is also described. 


2003 Power Transmission And Distribution 


REFER ALSO TO CITATION(S) 23414, 24515 


23433 (CONF-7905189—(Vol.1)) International conference 
on electricity distribution. Part 1. (Association des Ingen- 
ieurs Electriciens, Liege (Belgium). L’Inst. Electrotechnique 
Montefiore). 1979. 516p. (In English and French). NTIS 
(US Sales Only), PC A22/MF A0O1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

Thirty-eight papers were presented at the meeting. A sepa- 
rate abstract was prepared for each of 15 papers. The remaining 23 
papers were not in scope for the data base. (LCL) 


23434 (CONF-7905189—(Vol.1), pp 12p, Paper 1) Sta- 
bility of independent power plants supplying industrial loads. 
Jodogne, A.; Huynen, B.; Van Ranst, A. 1979. NTIS (US 
Sales Only), PC A22/MF AOI. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

Industrial process contraints may impose particular recovery 
requirements for the electrical supply in case of disturbances. Var- 
ious parameters influencing the transient recovery behaviour are 
often to be fixed very early, at the preliminary design stage. A 
study was carried out to point out how those parameters affect the 
stability of the generators as well as the reacceleration of rotaing 
loads during disturbances. Mainly industrial networks are covered 
in the study either isolated or interconnected between themselves 
or with a public network. 


23435 (CONF-7905189—(Vol.1), pp 7p, Paper 2) Prob- 
lems raised by high currents: present solutions and possible 
switchgear evolution. Hennebert, J.; Niel, P. 1979. NTIS (US 
Sales Only), PC A22/MF AO1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

High continuous currents exceeding 3000 A cannot be avoid- 
ed but are found in a few installations only. The equipment intend- 
ed to be used for carrying such currents is more and more out of 
standardization. Present techniques and the knowledge of problems 
due to parallel arrangements of switching devices have resulted in 
different satisfactory designs. The results of such experieneces 
should allow the problems raised by the high currents to be solved 
to the best from both the technical and economical points of view. 
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23436 (CONF-7905189—(Vol.1), pp 6p, Paper 4) 
Mutual influences of rated currents, short circuit levels, fault 
durations and integrated protective schemes for industrial dis- 
tribution MV switchgears. Gaidano, G. (FIAT Engineering, 
Torino, Italy); Lionetto, P.F.; Pelizza, C.; Tommazzolli, F. 
1979. NTIS (US Sales Only), PC A22/MF AO1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

This paper deals with the problem of integrated and coordi- 
nated design of distribution systems, as regards the definition of 
system structure and parameters together with protection criteria 
and schemes. Advantages in system operation, dynamic response, 
heavier loads with reduced machinery rating margins and overall 
cost reduction, can be achieved. It must be noted that MV switch- 
gears installed in industrial main distribution substations are the 
vital nodes of the distribution system. Very large amounts of power 
(up to 100 MW and more) are conveyed through MV busbars, 
coming from Utility and from in-plant generators and outgoing to 
subdistribution substations, to step-down transformers and to main 
concentrated loads (big drivers, furnaces etc.). Criteria and methods 
already studied and applied to public distribution are examined to 
assess service continuity and economics by means of the reduction 
of thermal stresses, minimization of disturbances and improvement 
of system stability. The life of network components depends on 
sizing, on fault energy levels and on probability of fault occurrence. 
Constructional measures and protection schemes, which reduce 
probability and duration of faults, are the most important tools to 
improve overall reliability. The introduction of advanced tech- 
niques, mainly based on computer application, not only allows dras- 
tic reduction of fault duration, but also permits the system to oper- 
ate, under any possible contingency, in the optimal conditions, as 
the computer provides adaptive control. This mode of system man- 
agement makes it possible to size network components with refer- 
ence to the true magnitude of system quantities, avoiding expensive 
oversizing connected to the unflexibility of conventional protection 
and control schemes. 


23437 (CONF-7905189—(Vol.1), pp 7p, Paper 6) Fre- 
quency converter start-up of large synchronous motors and its 
influence on the ac network. Aengquist, L.; Larsson, E.; 
Coenraads, J.E.B. (Allmaenna Svenska Elektriska AB, 
Vaesteraas, Sweden). 1979. NTIS (US Sales Only), PC 
A22/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

A method, that is frequency converter start-up, for dealing 
with problematic low load start of large synchronous motors, such 
as encountered in refiner drives for the pulp and paper industry, is 
described. The method is compared with the other economically 
feasible starting methods. The practical solution is described, point- 
ing out some interesting aspects of this system. Finally, the results 
of this method are illustrated with oscillograms, showing currents 
during start-up and transients when switching over to normal duty 
in a full-scale installation. 


23438 (CONF-7905189—(Vol.1), pp 9p, Paper 14) Inter- 
ruption processes in vacuum and SF, circuit-breakers for 
medium voltage distribution switchgear. Legros, W. (Univ. of 
Liege, Belgium); Mean, E.; Pelenc, V.; Reece, M.P. 1979. 
NTIS (US Sales Only), PC A22/MF AOl1. 


From 5. international conference on electricity distribution; 


Liege, se (14 May 1979). 5 ite 
Techniques of interruption in vacuum and SF¢ for circuit- 
breakers used in medium voltage distribution systems have recently 
been developing at an increasing rate. The essential characteristics 
of these two very different techniques are described. There are no 
technical or economic advantages significant enough to suggest that 
either of the techniques will ultimately become dominant. Nonethe- 
less it seems likely that the two techniques will each ultimately find 
preferred applications and that developments in the two techniques 
will not run exactly parallel in all areas of distribution technology. 
The choice made by switchgear manufacturers will be influenced 
by various factors, such as the availability of specialized facilities, 
the preference of customers and questions relating to export, and 
will not depend wholly on technical and economic considerations, 
but will be influenced by questions of local preference. Experience 
shows that there are too many factors operating for it to be possible 
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to arrive at a wholly objective choice. One thing is, however, cer- 
tain. In the approach to the ideal distribution circuit-breaker 
vacuum and SFg, are both major advances, and must become the 
new leaders in this field. 


23439 (CONF-7905189—(Vol.1), pp 13p, Paper 26) Net- 
work protection with a process computer. Strecker, H. (Ue- 
berlandwerk Unterfranken AG, Wuerzburg, Germany); 
Jaeger, J; Kumar, A. 1979. NTIS (US Sales Only), PC 
A22/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

For about a decade, the extent to which process computers 
should be used for network automation and control has been dis- 
cussed. The development of such control centers is more or less 
complete. On the other hand, use of process computers in substa- 
tions (in this connection only transformer substations are consid- 
ered) has not yet been implemented. If one analizes the problems to 
be solved in the use of process computers in substations, one can 
conclude that the most stringent demands on speed, accuracy and 
availability are placed by network protection. If these demands 
could be satisfactorily met, one could expect that the process com- 
puter in the substation would then be able to solve other problems 
also. 


23440 (CONF-7905189—(Vol.1), pp 8p, Paper 27) 
Design, test and installation criteria for protective and control 
equipment used in ENEL distribution network. Boatto, C.; 
Mirra, C.; Pellegrini, G.; Barich, G.; Candela, C.; Mazzoc- 
chi, G.; Pampaluna, A. 1979. NTIS (US Sales Only), PC 
A22/MF AO1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

An overview is presented of the engineering and testing of 
static protective and control units used in ENEL HV and MV dis- 
tribution networks. A standard HV/MV substation design has al- 
lowed the equipment manufacturers to develop functionally inter- 
changeable units, still using their preferred circuital solutions. The 
electromagnetic interference problems is discussed with reference 
to test criteria, installation provisions and suppression techniques in 
the internal circuitry of the static equipment. Some relevant aspects 
of design and production of present protective and control equip- 
ment manufactured for ENEL have also been presented together 
with an outline of future trends. 


23441 (CONF-7905189—(Vol.1), pp 7p, Paper 29) Some 
aspects concerning the voltage dips of 110 and 220 kV Roma- 
nian lines and solutions for reducing their effects upon the 
consumers, Mihaileanu, C. (Energy Research and Modernis- 
ing Inst., Bucharest, Romania); Potlog, D.M.; Rugina, V.; 
Ijac, G. 1979. NTIS (US Sales Only), PC A22/MF AOl. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

The characteristics, such as magnitude and duration, of volt- 
age drops in power distribution systems in Romaina, and the effects 
of these disturbances on industrial users of electric power are dis- 
cussed. (LCL) 


23442 (CONF-7905189—(Vol.1), pp 6p, Paper 30) Sig- 
nificance and problems concerned with laboratory tests on 
power cables and relevant accessories for distribution sys- 
tems. Bernardelli, P.; Bolognesi, F.; Mosca, W.; Zanetti, O. 
(Centro Elettrotecinco Sperimentale Italiano, Milan, Italy). 
1979. NTIS (US Sales Only), PC A22/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

Test specifications for polymeric power cables are already 
well defined, but the problem of longterm reliability in service is 
practically disregarded. A suitable long duration aging test is being 
studied. The introduction of systematic tg 65 and P.D. meas- 
urements, as diagnostic means to detect the occurrence of acceler- 
ated aging phenomena in the insulation, is suggested in performing 
long duration tests. To draw final specifications, further investiga- 
tion is envisaged in order to assess: the influence of temperature 
and environmental conditions on insulation performance; the valid- 
ity of the dimensional effect, considered by the statistical theory, up 
to cable length = 500m i.e., at electrical stresses near to the service 
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ones; and the most suitable procedure for voltage application after 
long rest periods (1 to 2 hours or more). From comparative tests 
carried out according to the testing methods currently used for 
evaluating the reduced fire propagation characteristics of cable in- 
stallations only the Italian and English methods resulted significant 
and reliable. The recent revision of CEI Standards 20.24 for power 
cable accessories provides test specifications suitable to assess the 
performance of joints and terminations under the different environ- 
mental conditions occurring in service. Also the introduction of an 
accelerated aging test for outdoor synthetic terminations should be 
taken into consideration. The laboratory problems are mainly con- 
cerned with the availability of complex and expensive testing plant 
provided with the latest measuring equipment. 


23443 (CONF-7905189—(Vol.1), pp 5p, Paper 31) De- 
velopment of a new 20 kV cable with synthetic insulation and 
of its fittings. Ferran, J.; Pinet, A. 1979. NTIS (US Sales 
Only), PC A22/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

Several years of research and tests have just brought to fru- 
ition the development of a 20 kV cable insulated with XLPE, fea- 
turing an outer strippable semi-conducting screen, an aluminum 
screen stuck to the outer sheath, and perfect water tightness. 
Simple fittings have also been developed: nations without filling 
material, capable of service even in severe pollution conditions; 
filled or taped straight-through and Y joints; plug-in terminations. 
The main characteristics of this technical development may be sum- 
marized as follows: great ease of installation of cable and acces- 
sores; higher current-carrying capacity than paper-insulated cable 
of equal cross-section; and lower cost than the impregnated paper 
method. The new 20 kV cable is in increasing demand and should 
quickly replace paper-insulated cable used up to now. According to 
estimates, the changeover to XLPE at medium voltage should be 
completed around 1982. 


23444 (CONF-7905189—(Vol.1), pp Sp, Paper 33) 
Straight-through joints for extruded solid dielectric insulated 
cables: 12 to 170 kV. Joergensen, J.; Nielsen, O.K. 1979. 
NTIS (US Sales Only), PC A22/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

The development and testing of a complete range of joints 
for 12 to 170 kV XLPE insulated cables are discussed. The types of 
joints are: resin joints up to 17.5 kV; taped joints up to 72.5 kV; 
and vulcanized joints up to 170 kV. 


23445 (CONF-7905189—(Vol.1), pp 6p, Paper 36) 
Modern cable fault location management. Gale, P.F.; Long- 
more, A.D. 1979. NTIS (US Sales Only), PC A22/MF AO1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

The difference between the nature of the cable fault location 
problems experienced on extra high voltage, high voltage and low 
voltage networks is examined. The criteria considered before intro- 
ducing two new fault location techniques into service are described 
and a number of possible future developments are identified. 


23446 (CONF-7905189—(Vol.2), pp 4p, Paper 38) Glass 
fibre reinforced insulating crossarms for uprating a 66 kV line 
to 132 kV. Vanebo, T. (Lofotkraft I/S, Svolvaer, Norway); 
Paulsen, H.M. 1979. NTIS (US Sales Only), PC A22/MF 
AOl. 

From 5. international conference on electricity distribution; 
Liege, on ium (14 May 1979). 

974 the island of Lofoten, Norway planned to increase 
its anit power supply. The question was whether to build a new 
conventional 132 kV line or to upgrade the existing 66 kV line to 
132 kV by using insulating crossarms on existing wooden poles. 
The latter method was chosen with the following results: by using 
insulating crossarms, a 66 kV line can be uprating to 132 kV on the 
existing wooden poles without occupying new right-of-way; the 
electrical performance of the insulating crossarms has proved to be 
satisfactory during 8 years of field testing; mounting experiences by 
use of helicopter indicates a reduction in construction period to 1/3 
compared to conventional construction; the total costs of the uprat- 
ing by use of insulating crossarms is found to be less than 60% of 
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the costs of building a new 132 kV line in the same right-of-way; 
the service experiences until now (only 1-1/2 y) are satisfactory, no 
forced outages have occurred as distinct from equivalent overheat 
lines in the same district; and the total experiences have so far en- 
couraged the use of insulating crossarms for uprating two more 
overhead lines in Norway. (LCL) 


23447 (CONF-7905189—(Vol.2)) International conference 
on electricity distribution. Part 2. (Association des Ingen- 
ieurs Electriciens, Liege (Belgium). L’Inst. Electrotechnique 
Montefiore). 1979. 318p. (In English and French). NTIS 
(US Sales Only), PC A1l4/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

Twenty papers were presented at the meeting and are in- 
cluded in this volume. A separate abstract was prepared for each of 
9 papers. The remaining 11 papers were not in scope for the data 
base. (LCL) 


23448 (CONF-7905189—(Vol.2), pp 6p, Paper 39) Con- 
trol of electricity distribution: the use of a minicomputer for 
each substation. Menendez, A. 1979. NTIS (US Sales Only), 
PC Al4/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

The development, operation, maintenance, availability, and 
reliability of a telecontrol multicomputer system for the supervision 
and control of electric power distribution are described. In this 
system each substation is equipped with a minicomputer of the 
same type as used in the dispatching center. This minicomputer car- 
ries out the data acquisition, processing and memorization, as well 
as the whole telecontrol logic. All operator-system communication 
is conversational, so the user does not need programming knowl- 
edge. The application of this system to a distribution system with 
six substations is discussed. (LCL) 


23449 (CONF-7905189—(Vol.2), pp 5p, Paper 40) Com- 
puter-based telecontrol in power distribution: a comparison of 
approach to the provision of facilities by two area boards in 
the UK. Taylor, D.S.; Delaney, T. (Ferranti, Ltd., Oldham, 
England). 1979. NTIS (US Sales Only), PC A1l4/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

Systems recently installed in the UK for the purposes of cen- 
tralized data collection, analysis, fault and incident reporting, and 
for the control of power distribution are described. In both systems, 
data on regular operating conditions and irregularities such as 
breaker trips are measured at the substations and communicated to 
the control center by scanning UHF radio systems. Data process- 
ing, analysis and the resulting control operations are performed at 
the control center. The systems described have found ready accept- 
ance by the operating staffs. (LCL) 


23450 (CONF-7905189—(Vol.2), pp 6p, Paper 41) 
Return signalling systems embracing several hierarchichal 
levels used as a complement to ripple control. Niederberger, 
F.; Martinc, A. (Landis and Gyr AG, Zug, Switzerland). 
1979. NTIS (US Sales Only), PC A14/MF AO1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

Remote control of load switches at the high-voltage distribu- 
tion level of an electricity supply system is made with the aid of 
ripple control directly over the existing 50 Hz power system when 
no other transmission paths are available. The following contribu- 
tion deals with the basic possibilities for reporting the position of 
these load switches to the electricity company’s control room using 
a return signalling system, with transmission partly via the power 
supply network and partly via supervisory control systems. This fo- 
cuses attention on the technical aspects of using the power supply 
network as a transmission medium in the return direction, and on 
considerations relating to the point of interface with the supervi- 
sory control system. 
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23451 (CONF-7905189—(Vol.2), pp 8p, Paper 42) Ap- 
plication of minicomputers in the hierarchical supervisory 
control system of a regional electricity supply utility. Buerk- 
lin, G.A.; Eckenweber, H. (Ueberlandwerk Oberfranken 
AG, Bamberg, Germany). 1979. NTIS (US Sales Only), PC 
A14/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

hierarchical supervisory control system, as installed at Ue- 

berlandwork Oberfranken is described which has been in service 
since August 1976. The network control center is equipped with a 
computer system, which functions as the main computer. This is 
connected, via fast voice-frequency channels, with other computers, 
which are distributed throughout the supply network and which 
function as satellite computers. The satellite computers are mainly 
located in 110/20 kV substations, and are used to control and su- 
pervise directly the equipment at these locations, without routing 
through any intermediate supervisory control stations. In the same 
way, all command inputs, indications and measured outputs at the 
control center are made directly. The main computer acts as the 
central station for the satellite computers (currently 5 in service, 
with extension capability to 8), while the satellite computers them- 
selves act as control centers for 6 to 8 voice-frequency connections 
to other remote stations, which are equipped with supervisory con- 
trol systems of the more conventional, hardware type. 


23452 (CONF-7905189—(Vol.2), pp 6p, Paper 48) Cor- 
relations between power and energy consumption of loads in 
public distribution networks. Comellini, E.; Gambelli, G.; 
Magagnoli, U.; Silvestri, M. 1979. NTIS (US Sales Only), 
PC Al4/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

The method set up by ENEL (Italy) to determine load dia- 
grams to be employed in network computations, from the data of 
yearly energy consumption is described. 


23453 (CONF-7905189—(Vol.2), pp 5p, Paper 52) Data 
base and application of the energyload curve for distribution 
systems planning. Berenguer, F.; Landa, A.; Azpiazu, L. 
1979. NTIS (US Sales Only), PC A1l4/MF AO1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

The purpose of the distribution systems planning is to pro- 
vide the necessary criteria for an orderly and gradual expansion in 
the facilities as to satisfy the foreseeable growth in the demand, and 
guarantee a given service quality level. The general applications, 
and an example of using these criteria are described. 


23454 (CONF-7905189—(Vol.2), pp 8p, Paper 53) 
Methods of calculating the average load of system compo- 
nents in electric supply systems. Gammelin, H. (Hambur- 
gische Electricitaets-Werke AG, Germany); Kaufmann, W.; 
Nagel, H.; Nedele, W. 1979. NTIS (US Sales Only), PC 
A14/MF AO1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

Two calculation methods have been developed, which 
permit one to assess the loading of the power distribution system 
components by means of characteristic figures of an average load. 
In either case, the criterion is an upper, not exceedable border as 
well as a lower one, which depends on the investment strategy ap- 
plied. The real loading generally will be found between these two 
values, by means of which it can be measured. It is shown that it is 
possible to indicate bands of average loads for system components 
in network systems which are to be erected or are existing with 
consideration of the mean life expectation period. The deductions 
carried out for the medium voltage cables as an example can be ap- 
plied to each other system component analogous. On the basis of 
the assumptions previously mentioned, the investigation shows very 
clearly that the average load of a collection of system elements is 
essentially lower than it could be expected by regarding the rated 
capacity of the individual element. In spite of most economical in- 
vestments which hardly can be realized in practice, no higher fig- 
ures can be expected than fixed by the upper border. That is due to 
the fact that maximum loads exist only before the moment of load 
relief. On the other hand, it becomes evident that even in case of 
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network enlargement on a large scale there is no practical chance 
to fall short of the lower limit. 


23455 (CONF-7905189—(Vol.2), pp 4p, Paper 57) Hier- 
archical computer-aided distribution system planning. Back- 
lund, Y.; Bubenko, J.A. (Royal Inst. of Tech., Stockholm, 
Sweden). 1979. NTIS (US Sales Only), PC Al4/MF AOl1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

The objective of the modeling described is to provide com- 
puter-aided procedures for hierarchical design and staged planning 
of the distribution system. The modeling consists of substation loca- 
tion analysis and network synthesis. The procedures principally 
consider two phases of planning: (1) a master planning of electric 
energy supply of new areas, and (2) a detailed network planning 
based on building plans and customer’s energy demands. The 
master planning is concerned with the siting and sizing of primary 
substations and interconnections to the subtransmission system. The 
significance of such planning increases with the expanded lead 
times for acquisition of land and right-of-ways. It always provides a 
framework for a consistent, staged system expansion. The second 
phase concerns computer-aided layout of primary feeders and sec- 
ondary distribution networks. This synthesis is concentrated on 
open loop primary distribution and radial secondary distribution 
networks. 


23456 (CONF-7905189—(Vol.2), pp 6p, Paper 58) Opti- 
mization studies in distribution networks including reliability 
evaluations. de Oliveria, M.F.; Miranda, V. (Univ. of 
Oporto, Portugal). 1979. NTIS (US Sales Only), PC A14/ 
MF AOI. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

A technique is described to include the network operating 
costs, calculated using reliability indices, in mathematical models 
developed for the automatic and optimal (or, at least, near-optimal) 
planning of electric networks with radial structure. An example 
shows the kind of results that can be obtained and justifies the va- 
lidity of the mathematical model described. 


23457 (DOE/ET/29355—T12) Performance of a techni- 
cal and economical feasibility study of an hvdc compressed- 
gas insulated transmission line. Fifth technical progress 
report, January-May 1981. LaBarge, R.L. (Aluminum Co. of 
America, Alcoa Center, PA. Alcoa Technical Center). 1 
Jun 1981. Contract ACO1-79ET29355. 62p. NTIS, PC A04/ 
MF AOl. 

Series of tests were made on the 3 1/2”/10-10 1/2” (corru- 
gated) model cable. The model was first tested as assembled. Then 
0.1 mg of aluminum filing was placed in the corrugated section. 
Direct current commissioning was applied and the model was 
tested again. For comparison, dc and lighting impulse tests were 
made and no significant difference exists between the results. For 
the contaminated and then dc commissioned condition, extended 
tests were made in the following sequence: dc; lightning impulse; 
switching impulse; ac; lightning impulse again; and dc again. The 
de and lightning-impulse strengths remain the same before and after 
the switching impulse and the ac tests. In the course of the tests, 
one insulator was punctured under a 1300 kV lightning impulse. 
Work was started to define withstand voltage test procedure. For 
this purpose, a general simulation program has been developed and 
in use with a microcomputer. Any test procedure and any probabil- 
ity distribution can be simulated. Apart from the puncture of insula- 
tor, delays were experienced due to breakdown of gas-treatment 
equipment. Detailed drawings or sketches of each system compo- 
nent are being prepared for cost estimating purposes. Some prelimi- 
nary cost estimates have been received. A meeting was held with 
Philadelphia Electric Company to review the input data they re- 
quire to include the gas cable design in their DOE Evaluation of 
Underground de Transmission Systems. 


23458 (EPRI-EL—1820) Three-phase UHV AC transmis- 
sion research, 1977-1979. Zaffanella, L.E.; Comber, M.G.; 
Lloyd, K.J.; Nigbor, R.J. (General Electric Co., Pittsfield, 
MA (USA) ). May 1981. 361p. NTIS, PC A16/MF AOI. 
Order Number DE81903307. 
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The results of the work performed at EPRI’s Project UHV 
from October 1976 to December 1977 are presented. During this 
period, a 3-phase ac test line with different bundles and line con- 
figurations was energized to obtain design data on audible noise, 
radio noise, corona loss, and television interference for line voltages 
between 1000 and 1500 kV. In addition, basic research on audible 
noise produced by bundle conductors, flashover tests on line insula- 
tion with switching impulses, and flashover tests on contaminated 
insulators under steady state and transient overvoltages were per- 
formed. The results obtained are reported in detail in this report 
and have been used as the basis for a revision of line design data, 
and the preparation of a second edition of the Transmission Line 
Reference Book - 345 kV and Above. 


23459 (SAND—81-0551C) Partial discharge testing of 
bulk transformer oil. Rohwein, G.J. (Sandia National Labs., 
Albuquerque, NM (USA)). 1981. Contract W-31-109-ENG- 
38. 4p. (CONF-810659—8). NTIS, PC A02/MF AO1. Order 
Number DE81023683. 

From 3. IEEE international pulsed power conference; Albu- 
querque, NM, USA (1 Jun 1981). 

The generation of partial discharges in bulk transformer oil 
has been investigated experimentally to determine the dominant 
conditions which contribute to their formation and growth under 
repetitive impulse stresses. The motivation for conducting these ex- 
periments arose from a problem with partial discharges and break- 
downs occurring in the insulating oil around the high voltage 
switch in a continuous running 1.5 MV repetitive pulser system. 
From the experiment it was found that repetitive stressing caused 
low level field ionization around the electrodes which led to bubble 
formation and eventually partial discharges. There were also quali- 
tative indications of charge accumulation in the oil. Photographic 
records of numerous shot sequences were used to study the phe- 
nomena. 


23460 Gaseous dielectrics II. Christophorou, L.G. (ed.). 
Contract W-7405-ENG-26. Elmsford, NY; Pergamon Press 
Incorporated (1980). 506p. (CONF-800301—). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Fifty papers were presented at the meeting. A separate ab- 
stract was prepared for each of 44 papers. Six papers were previ- 
ously abstracted for the Energy Data Base. (LCL) 


23461 Ionic and electronic processes in sulfur hexafluor- 
ide. Schmidt, W.F. (Hahn-Meitner-Institut fuer Kernfors- 
chung Berlin GmbH, Berlin); Tagashira, H. pp 1-11 of Gas- 
eous dielectrics II. Christophorou, L.G. (ed.). Elmsford, 
NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Ion mobility and volume recombination coefficient in SF¢ 
were measured in the pressure range 10 mbar to 21 bar. The mobil- 
ities of positive and negative ions were found to be approximately 
equal. Below 1 bar the mobility varied with pressure as p~' while 
above | bar a p~' * dependence was observed. The recombination 
coefficient at high pressures exhibited the same p~' ** dependence 
while at low pressures a pressure proportional increase was meas- 
ured. These results are discussed in the framework of current mo- 
bility and recombination theories. Charge multiplication meas- 
urements under pre-breakdown conditions revealed the influence of 
pressure on the multiplication process. 


23462 Electron swarm data relevant to high-voltage insu- 
lation. Beaty, E.; Dutton, J.; Pitchford, L. (National Bureau 
of Standards, Boulder, CO). pp 25-31 of Gaseous dielectrics 
II. Christophorou, L.G. (ed.). Elmsford, NY; Pergamon 
Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The Atomic Collision Information Center of the Joint Insti- 
tute for Laboratory Astrophysics has begun the task of identifying, 
assembling and evaluating swarm data with the latter two tasks 
placing particular emphasis on data needed for modeling problems 
related to gaseous dielectrics. The first phase of this has been a data 
index with a comprehensive bibliography. With this data index, it is 
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possible to identify the publication containing specific data for spe- 
cific gases if available. 


23463 Critique of methods for calculating the dielectric 
strength of gas mixtures and a proposed test for anti eta-syn- 
ergism. Wootton, R.E.; Chantry, P.J. (Westinghouse Re- 
search and Development Center, Pittsburgh, PA). pp 32-42 
of Gaseous dielectrics II. Christophorou, L.G. (ed.). Elms- 
ford, NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Three currently available methods for predicting the dielec- 
tric strength of gas mixtures are discussed and compared. All are 
based on the common principle of linear addition of some property 
of the individual gases in proportion to their concentration in the 
mixture. The simplest approach uses a weighted sum of the dielec- 
tric strengths of the separate gases. The other approaches are based 
on predicting the limiting reduced field (E/N)*/sub m/ at which 
the net ionization coefficient of the mixture (anti a/N)/sub m/ = 0. 
Wieland’s approximation for anti a/sub m/ involves a weighted 
sum of the anti a’s for the separate gases, and requires a knowledge 
of these over the range (E/N)*/sub w/ < (E/N) < (E/N)*/sub s/ 
where w and s refer to the weakest and strongest gas involved. It is 
shown that this approach in general gives a mixture strength which 
varies monotonically with the fractional concentrations and lies 
within the above range of E/N. The simplest approach, using 
weighted linear addition of strengths, and the empirical rule pro- 
posed earlier by Takuma et al., are shown to be special cases of the 
Wieland approximation. The third and most physically realistic ap- 
proach uses linear proportional addition of all the relevant electron- 
molecule collision cross-sections of the component gases. It requires 
a knowledge of the electron energy distribution in the mixture, 
which can be obtained by numerical solution of the Boltzmann 
equation. The underlying assumption in the Wieland approximation 
is examined in the light of the more exact formalism, which leads to 
a proposed definition and test for synergism. 


23464 Zone of influence of the streamer at the cathode of 
a positive point to plane corona discharge in air. Goldman, 
A. (Ecole Superieure d’Electricite, Gif-sur-Yvette, France); 
Hirsh, M. pp 43-52 of Gaseous dielectrics II. Christophorou, 
L.G. (ed.). Elmsford, NY; Pergamon Press Incorporated 
(1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

It is known that the diameter of a preonset streamer pulse in 
the positive point to plane corona in air is on the order of 20 ym. 
Spatially resolved measurements of the total current arriving at the 
plane made in our two laboratories reveal, however, that the stream 
affects the current in a region of the plane which has a characteris- 
tic diameter of the order of the interelectrode distance. The time 
variation of the spatially resolved current shows two distinct re- 
gimes of behavior. During the passage of the streamer pulse, a com- 
plicated system of positive charge transport along the plane, and 
possibly of some localized secondary electron emission, is observed 
which varies with time, applied voltage, and distance from the dis- 
charge axis; this behavior may be related to the well-known Lich- 
tenberg figures. After the passage of the pulse, the current assumes 
a stationary behavior which varies across the plane approximately 
as cos®@, and which has a total value which extrapolates well from 
the continuous current in the glow discharge regime by a Town- 
send-like formula I = CV(V - Vo). The transport region is now 
being studied by means of time- and space-resolved measurements 
with an unbiased probe, and by computer simulation of the trans- 
port processes; results of these studies will be presented. The practi- 
cal implications of this enlarged interaction zone, especially in the 
surface treatment of materials by corona plasma, will also be dis- 
cussed. 


23465 Relative importance of active synchronous compo- 
nent in the current of a corona discharge. Crochet, E.; Gold- 
man, M.; Haug, R. (Laboratoire de Physique des De- 
charges, Gif sur Yvette, France). pp 54-64 of Gaseous die- 
lectrics II. Christophorou, L.G. (ed.). Elmsford, NY; Perga- 
mon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 
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The current flowing through a corona discharge in gas 
shows a dc component and a pulse component. They are processed 
by an electronic circuit which allows the plot of each component. 
The magnitude of the dc components varies from 50 to 100% of 
total active current. 


23466 Possible interpretation of the gas discharge struc- 
ture in a rod/plane gap. Savic, P.; Kekez, M.M. (National 
Research Council of Canada, Ottawa). pp 65-75 of Gaseous 
dielectrics II. Christophorou, L.G. (ed.). Elmsford, NY; 
Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

It is shown that the experimental positive charge distribution 
remaining in a rod-plane gap after completion of an arrested dis- 
charge can be accounted for by a simple theory involving diffusion 
of charges generated by a system of travelling sources. The data by 
Waters et al. are used for comparison and it is further demonstrated 
that the potential distribution appropriate to such a system of 
sources calculated from Laplace's equation shows the same basic 
pattern as the potential due to the residual charges in Waters’ ex- 
periment. It is concluded that, in general, the Laplacian field yields 
an adequate description of the potential distribution, provided a 
single constant screening factor be applied. 


23467 Breakdown and V-I characteristics of dry air 
below paschen minimum in crossed electric and magnetic 
fields. Govinda Raju, G.R.; Mokashi, A.D. (Indian Inst. of 
Science, Bangalore, India). pp 76-82 of Gaseous dielectrics 
II. Christophorou, L.G. (ed.). Elmsford, NY; Pergamon 
Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The influence of a crossed magnetic field on sparking poten- 
tials and V-I characteristics have been investigated experimentally 
for a coaxial system of electrodes in dry air. The gas pressure is 
varied in the range of 0.05 to 0.3 torr and the magnetic field is 
varied up to 0.0225 Tesla. It is observed that the influence of the 
magnetic field is greatest at low values of B/p. The V-I characteris- 
tics are obtained in a current range of 10~' to 10~* A, thus covering 
the transition range of Townsend to the glow discharge. Since the 
values of E/p are high (approximately in the range of 4 x 10° Volts 
m~' torr~*) the equivalent pressure concept cannot possibly be ap- 
plied for want of data on Townsend's coefficients in E x B fields 
for dry air. Hence the theory for Penning discharges which is ap- 
plicable in high vacuum is extended to the higher pressures to ex- 
plain the observed phenomena. A method for the calculation of 
transverse drift velocities of the electrons in crossed electric and 
magnetic fields is also given. The calculated values of the sparking 
potentials and V-I characteristics are within a close range of the 
observed values. 


23468 Impulse breakdown and prebreakdown corona 
processes in SF, and SF;/N2 mixtures. Ibrahim, O.E.; Farish, 
O. (Univ. of Strathclyde, Glasgow, Scotland). pp 83-91 of 
Gaseous dielectrics II. Christophorou, L.G. (ed.). Elmsford, 
NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Impulse breakdown and prebreakdown studies in rod-plane 
gaps for a variety of SFs/N2 mixtures at pressures up to 3 bar and 
spacing up to 20 mm are reported. The results show that the stabili- 
zation process is less effective under impulse conditions and that 
the supply of initiatory electrons greatly influences the characteris- 
tics. Image-intensifier/converter camera records of the discharge 
development have been obtained and compared with dc observa- 
tions. It is shown that stepped-leader formation occurs even in such 
short gaps and that the occurrence of the leader is responsible for 
the loss of corona stabilization in nonuniform-field gaps. 


23469 Relation between luminous phenomena and dis- 
charge mechanism in SF,. Pfeiffer, W.; Leitl, A. (Institut 
fuer Hochspannungs- und Mebtechnik der Technischen 
Hochschule, Darmstadt, West Germany). pp 92-99 of Gas- 
eous dielectrics II. Christophorou, L.G. (ed.). Elmsford, 
NY; Pergamon Press Incorporated (1980). 
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From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Breakdown in SF¢ gaps with nearly homogenous field distri- 
bution can be explained by streamer mechanism. From previous in- 
vestigations of the spatial and temporal predischarge development 
the transition of the streamer in the predischarge channel is known 
very well. The streamer formation and the physical processes initi- 
ating breakdown, however, cannot only be derived from the shape 
and the intensity of the luminous phenomena. For this reason the 
physical processes must be identified and associated with the tem- 
poral development. Therefore, spectral resolved investigations of 
the emitted radiation are necessary. In this first step no temporal 
and spatial resolution of the spectrograms was achieved. The result 
was a characteristic SFs gas spectrum. For the interpretation of the 
spectrograms, however, it is necessary to get the temporal correla- 
tion between the single parts of these spectra and the spatial predis- 
charge figures. A suitable test set-up is prepared. 


23470 Electrical breakdown in compressed SF; between 
highly polished electrodes. Somerville, I.C.; Tedford, D.J. 
(Univ. of Strathclyde, Glasgow, Scotland). pp 100-107 of 
Gaseous dielectrics II. Christophorou, L.G. (ed.). Elmsford, 
NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

When sulphur hexafluoride is stressed to values above ~ 300 
kV/cm in uniform or quasi-uniform fields it is normally found that 
the measured breakdown voltage is much less than that predicted 
by the streamer or Townsend theories. Results are presented 
which, after taking account of gas compressibility, show excellent 
agreement with theory up to a pressure of ~ 17 bar and a field 
strength of ~ 2 MV/cm. 


23471 Effect of polarity on the breakdown voltage of gas 
gaps. Abdel-Salam, M. (Assiut Univ., Egypt); Abul-Sho- 
houd, W. pp 108-114 of Gaseous dielectrics II. Christo- 
phorou, L.G. (ed.). Elmsford, NY; Pergamon Press Incor- 
porated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Experimental measurements are reported of the positive and 
negative breakdown voltages of point-to-plane gap in air at atmos- 
pheric and subatmospheric pressures. The measurements were con- 
ducted with smooth and rough planes. It has been realized that the 
surface state of the plane significantly affects the negative break- 
down voltage, and appears to have little, if any, influence upon the 
positive breakdown voltage. This means that such a surface state 
satisfies a condition at the plane to trigger the negative and not the 
positive breakdown. This condition is formulated in an attempt to 
estimate the negative - different from the positive - breakdown volt- 
age. The estimated values of breakdown voltage do not deviate 
more than +- 10% from those measured experimentally. 


23472 Breakdown behaviour of some new gases and gas 
mixtures in uniform and nonuniform fields. Gockenbach, E. 
(Siemens AG, Schaltwerk Berlin, Germany). pp 128-136 of 
Gaseous dielectrics II. Christophorou, L.G. (ed.). Elmsford, 
NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The application of new gases and gas mixtures with a high 
dielectric strength can be suitable, if one of the following advan- 
tages is obtained: reduction of the volume, reduction of the cost, 
and reduction of the gas pressure. The breakdown voltage of some 
original refrigerants R 11, R 12, R 12B1, R 13B1, R 113 and their 
mixtures with Nz and SFs was measured in uniform and nonuni- 
form fields under dc and ac stress. Knowing the critical field 
strength of all the gases respectively, the effective referred ioniza- 
tion coefficient and the breakdown voltage of the gases and gas 
mixtures were calculated. The good agreement between the calcu- 
lated and measured breakdown voltage shows that the streamer 
breakdown condition is valid not only for pure gases but also for 
gas mixtures, if the field strength dependence on the electrode ge- 
ometry is taken into account. 
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23473 Electric strength of some gases and gas mixtures. 
Wootton, R.E.; Dale, S.J.; Zimmerman, N.J. (Westinghouse 
Research and Development Center, Pittsburgh, PA). pp 
137-148 of Gaseous dielectrics II. Christophorou, L.G. (ed.). 
Elmsford, NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Sulfur hexafluoride accounts for a significant fraction of the 
total cost of compressed gas insulated transmission (CGIT) lines. 
There is, therefore, a considerable incentive to find alternative 
gases which may be superior to SFg in practical equipment. The re- 
sults of experimental determinations of the 60 Hz electric strength 
in quasi-uniform fields of approximately thirty gases at 0.15 MPa 
are reported. In service, the maximum strength achievable with a 
gas is limited, among other factors, by the maximum tolerable pres- 
sure (bursting strength of the equipment) and by low vapor pres- 
sure at low temperatures. A method of comparing the maximum 
usable electric strengths of various gases over specified operating 
temperature and pressure ranges taking into account the above limi- 
tation will be discussed using the experimental data. The results of 
experimental determinations of the 60 Hz electric strength of binary 
mixtures of these gases with SF¢, in most cases over the range of 
zero to 100% SF, are also reported. 


23474 Paschen characteristics of gases in a crossed mag- 
netic field. Heylen, A.E.D. (Univ. of Leeds, England). pp 
160-167 of Gaseous dielectrics II. Christophorou, L.G. (ed.). 
Elmsford, NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Paschen characteristics, presented for various gases in a 
crossed magnetic field, are analyzed with the aid of the equivalent 
reduced electric field concept. The failure of the characteristics to 
collapse completely unto a single equivalent gas pressure times gap 
distance curve is due to changes in the secondary ionization coeffi- 
cient with magnetic field. To increase the electric strength of gases 
at atmospheric pressure significantly by a crossed magnetic field 
would involve presently almost unattainable strong magnetic fields. 


23475 Electrical breakdown studies of SFs/CO2/ fluoro- 
carbon mixtures. Cookson, A.H. (Westinghouse Electric 
Crop., Trafford, PA); Mastroianni, M.J. pp 169-178 of Gas- 
eous dielectrics II. Christophorou, L.G. (ed.). Elmsford, 
NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

High voltage gas breakdown studies have been performed in 
ternary mixtures of SFs/CO2/R115, SFe/CO2/R12 and SFs/CO2/ 
R13B1 using a short length of 145 kV compressed gas insulated 
transmission (CGIT) line of coaxial dimension 89 mm diameter con- 
ductor within a 226 mm diameter enclosure. The measurements, 
which we made with 60 HZ, lightning impulse and switching im- 
pulse voltages, were part of a program to evaluate the potential ap- 
plication of these mixtures in CGIT lines in place of SFs gas. Some 
mixtures were found to have a breakdown strength very similar to 
that of pure SFs even with an SFg gas content of only 40%. For 
the 40/20/40 mixture (by volume) of SFs/CO2/R12 the cost was 
typically 54% less than SF¢, with typically 95% of the SF. break- 
down strength. Testing showed that the SFs and CO: content in 
the ternary mixtures were very effective in suppressing formation 
of carbon, even with relatively high energy input under the switch- 
ing impulse breakdown conditions. Compared with simple binary 
mixtures of SFs with nitrogen, air or CO2, the fluorocarbon ternary 
mixtures could realize some cost savings, but this is unlikely to jus- 
tify the additional handling and operational difficulties. 


23476 Impulse breakdown of corrugated coaxial elec- 
trodes in compressed SF;. Dale, S.J. (Westinghouse Re- 
search and Development Center, Pittsburgh, PA); Cookson, 
A.H. pp 179-189 of Gaseous dielectrics II. Christophorou, 
L.G. (ed.). Elmsford, NY; Pergamon Press Incorporated 
(1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

An investigation was made of the 60 Hz, lightning and 
switching impulse breakdown voltage of coaxial electrodes in com- 
pressed SFs. The inner conductor was smooth and the outer elec- 
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trode was smooth or corrugated, the latter simulating the corrugat- 
ed enclosure to be used on flexible compressed gas insulated trans- 
mission lines now under development. The results indicated that for 
pressures above 100 kPa the corrugation became critical in initiat- 
ing positive impulse breakdown at values below those for the 
smooth outer electrode. No similar effect was detected with 60 Hz 
or negative impulse voltages. Analysis of the results to include the 
effect of field enhancement due to surface roughness showed good 
agreement with the experimental results. 


23477 Impulse breakdown of c-C,F;/SF, and c-C,FsSFs/ 
N2*. Pai, R.Y.; Christophorou, L.G. (Oak Ridge National 
Lab., TN). pp 190-199 of Gaseous dielectrics II. Christo- 
phorou, L.G. (ed.). Elmsford, NY; Pergamon Press Incor- 
porated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The impulse breakdown strengths of binary and ternary mix- 
tures of c-C,Fs, SFs, and Nz have been measured for plane-point 
(30° cone with 2-mm dia. tip) geometry for total pressures of 101, 
102, and 303 kPa. Both lightning (1.2 ys rise/50 ps decay) and 
switching (200 ps rise/2000 ps decay) voltage waveforms were 
used. Replacement of some of the SFg by c-C,Fs in a 40% SFe/ 
60% nz mixture dramatically increased the Vso (voltage of 50% 
probability of breakdown) values for negative polarity impulse but 
equally dramatically decreased the Vso values for positive polarity 
impulse. These Vso values are nearly unchanged for c-C4Fs substi- 
tution for SFs from 5 to 40% (complete substitution). For a 20% c- 
C4Fs/80% SFs mixture comparison of impulse measurements with 
DC uniform and nonuniform field measurements show that strong 
effects of polarity and time dependence are introduced by the addi- 
tion of c-C,Fs to pure SFs. One possible mechanism involving Pen- 
ning ionization is discussed. The 20% c-C,Fs/80% SF. mixture 
shows promise for increasing the impulse withstand for practical 
equipment. 


23478 Evaluation of the effect of surface defects on 
breakdown in strongly electronegative gases or gas mixtures. 
Pedersen, A. (Technical Univ., Lyngby, Denmark). pp 201- 
209 of Gaseous dielectrics II. Christophorou, L.G. (ed.). 
Elmsford, NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The effect of realistic surface defects is discussed. A figure 
of merit is defined which for any strongly electronegative gas or 
gas mixture indicates the relative effect of such defects. This figure 
of merit can be determined experimentally from precision meas- 
urements of the linear part of the Paschen curve. 


23479 Influence of coating polished and rough electrodes 
on the impulse and ac breakdown of SF. Vlastos, A.E.; 
Rusck, S. (Royal Inst. of Technology, Stockholm, Sweden). 
pp 210-217 of Gaseous dielectrics II. Christophorou, L.G. 
(ed.). Elmsford, NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Thin coatings adhering to the surface of the inner electrode 
of 30/70 mm coaxial cylinder electrodes, in the range of pressures 
examined (0.1 to 0.7 MPa), improved the standard lightning impulse 
(1.2/50 ps) and the ac (50 Hz) breakdown voltage of SF. both in 
the case of polished and of rough electrodes. The results obtained 
show that (a) the 1% impulse breakdown voltage with polished 
electrodes is higher for positive polarity and that the improvement 
of the breakdown voltage due to electrode coating is less than the 
improvement for negative polarity for which polarity at high pres- 
sures it may reach a figure of 25%. However, the 1% impulse 
breakdown voltage remains slightly higher for the positive polarity 
even for coated electrodes; (b) the 1% impulse breakdown voltages 
with rough electrodes is for both positive and negative polarity 
lower than the breakdown voltages with polished electrodes. The 
improvement of the 1% impulse breakdown voltage due to the 
coating of rough electrodes is greater than the improvement in the 
case of polished electrodes. The electrode coating improves the 1% 
impulse breakdown voltage to values which are higher than those 
obtained with bare polished electrodes; (c) the ac 1 min. test break- 
down voltage with rough electrodes is lower than the breakdown 
voltage with polished electrodes. Electrode coating improves the 
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ac breakdown voltage to values which are greater than those ob- 
tained with polished bare electrodes. 


23480 Electrode-area and surface-roughness effects on 
breakdown of SF;/N2 mixtures. Korasli, C.; Somerville, I.C.; 
Farish, O. (Univ. of Strathclyde, Glasgow, Scotland). pp 
218-226 of Gaseous dielectrics II. Christophorou, L.G. (ed.). 
Elmsford, NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The results are reported of study of dc breakdown between 
coaxial electrodes in SFs/Nz2 mixtures at pressures up to 8 bar, in 
which the effects of electrode material, area and surface roughness 
have been examined. The mixtures showed less spark conditioning 
than SF and were slightly less sensitive to electrode-roughness ef- 
fects. In SFg the results were similar whether the inner electrode 
was sandblasted or machined, while in mixtures the sandblasted 
electrode performed better. It has been shown that breakdown in 
SFe/Nez mixtures obeys a Weibull type of extreme-value distribution 
and the minimum field-strength parameter for such mixtures has 
been estimated. 


23481 Flashover studies in SF,-N2 mixtures using direct 
applied voltages. Laghari, J.R.; Qureshi, A.H.; Theophilus, 
G.D. (Univ. of Windsor, Ontario). pp 227-236 of Gaseous 
dielectrics II. Christophorou, L.G. (ed.). Elmsford, NY; 
Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Flashover studies along the surface of cylindrical spacers 
were measured in SFs, No and various SFg-N2 mixtures under uni- 
form field using direct applied voltages. The influence on the fla- 
shover voltage of a fixed protrusion in the vicinity of the spacer 
was studied. The distance of the protrusion from the spacer surface 
had a considerable effect on the flashover voltage. Details of the 
experimetal results are presented in this paper. 


23482 Effect of surface roughness on the ac corona onset 
voltage for cylindrical conductors in air. Morrow, R.; 
Morgan, V.T. (CSIRO Division of Applied Physics, 
Sydney, Australia). pp 237-242 of Gaseous dielectrics II. 
Christophorou, L.G. (ed.). Elmsford, NY; Pergamon Press 
Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The relationship between the electric field intensity for onset 
of corona and the roughness of the surface of an 8 mm diameter 
cylinder was studied. The degree of roughness varied from a 
highly-polished, gold-plated surface to a roughly abraded surface, 
and the onset field intensity was found to decrease regularly with 
increasing roughness. Positive glow and negative pulses started si- 
multaneously for the smoother surfaces, but as the surface became 
rougher the ratio between the light intensities with positive and 
negative coronas changed, and intermittent positive pulses occurred 
at a lower field intensity than the negative pulses. 


23483 Influence of conductive particles on the dc-voltage 
strength of spacers in compressed SF;. Pfeiffer, W.; Voelker, 
P. (Institut fuer Hochspannungs- und Mebtechnik der Tech- 
nischen Hochschule, Darmstadt, West Germany). pp 243- 
249 of Gaseous dielectrics II. Christophorou, L.G. (ed.). 
Elmsford, NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The electrical strength of compressed gas insulation is re- 
duced by the influence of solid insulators. It is probable that the 
insulator surface influences the predischarge development. This in- 
fluence is increased if the insulator surface is not ideal. The predis- 
charge development in such cases could be investigated with a very 
sensitive high speed camera. Only by this high sensitivity a differ- 
ence in the discharge build up could be found out, as only the earli- 
est stages of the predischarge development are influenced. In this 
stage even the ideal insulator surface influences the predischarge 
development. 
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23484 Influence of a conducting particle attached to an 
epoxy resin spacer on the breakdown voltage of compressed- 
gas insulation. Eteiba, M.; Rizk, F.A.M.; Trinh, N.G.; Vin- 
cent, C. (Institut de recherche d’Hydro-Quebec, Varennes). 
p 250-255 of Gaseous dielectrics II. Christophorou, L.G. 
(ed.). Elmsford, NY; Pergamon Press Incorporated (1980). 
From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 
A systematic experimental investigation into the influence of 
a conducting wire particle attached to an epoxy resin spacer on the 
breakdown voltage of a coaxial electrode system is reported. The 
work comprised tests in compressed SFe, Nz and SFg-N2 mixtures 
in the pressure range of 0.1 to 0.4 MPa abs. The position of the 
particle on the spacer with regard to the high-voltage electrode and 
its orientation were varied systematically. The tests were carried 
out under 60 Hz and lightning impulse voltages. The results shed 
light on the relative severity of particles attached to electrodes and 
spacers, and on the sensitivity of gas mixtures to particle contami- 
nation. 


23485 Effects of particle contamination in SF; CGIT sys- 
tems and methods of particle control and elimination. Dale, 
S.J. (Westinghouse Research and Development Center, 
Pittsburgh, PA); Wootton, R.E.; Cookson, A.H. pp 256-265 
of Gaseous dielectrics II. Christophorou, L.G. (ed.). Elms- 
ford, NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Improvement in reliability and operation at higher fields 
could be achieved in compressed gas-insulated transmission systems 
if the effects of particle contamination could be eliminated. Results 
from a development program to achieve this goal are presented. 
These include the effects of conductor and enclosure geometry and 
the design of improved particle traps. 


23486 Particle traps in gas-insulated systems. Afzelius, 
R.W.; Bergqvist, H.W. (Chalmers Univ. of Technology, 
Gothenburg, Sweden). pp 266-274 of Gaseous dielectrics II. 
Christophorou, L.G. (ed.). Elmsford, NY; Pergamon Press 
Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Particle traps for application in gas-insulated substations and 
transmission lines were constructed and tested in test chambers at 
AC 50 Hz and dc, positive and negative polarity. The traps are nat- 
ural parts of a new construction of the shielding of GIS, carbon 
steel pipes (with good mechanical properties) with the inside cov- 
ered by a thin (2-3 mm) aluminum sheath (to reduce the losses due 
to eddy currents). In some applications, the traps proved to be very 
effective in eliminating free conducting particles. Some sequences 
of particle movements were filmed with a 16 mm film-camera.None 


23487 Electrostatics of particle control in gas-insulated 
apparatus. Cooke, C.M. (Massachusetts Institute of Tech., 
Cambridge). pp 275-282 of Gaseous dielectrics II. Christo- 
phorou, L.G. (ed.). Elmsford, NY; Pergamon Press Incor- 
porated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Electrostatic forces are a major cause for the movement of 
particulate contamination in high voltage, gas-insulated apparatus. 
Because particles can trigger abnormally low voltage breakdown, 
their control can substantially influence the performance. Motion 
tangential and perpendicular to electrode surfaces may be induced 
by a combination of fields associated with the electrodes and with 
space charges when corona currents are present. Measurements of 
these forces have been made and analyzed to establish the origin 
and magnitude of particle motion. In addition, quantitative informa- 
tion has been obtained on a variety of electrode geometries which 
inactivate particles in low-field trap regions. The results provide 
design information useful for controlling particles and hence im- 
proving the reliability of gas-insulated apparatus. 
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23488 Thermal aging of dielectric gases. Dakin, T.W. 
(Westinghouse Research and Development Center, Pitts- 
burgh, PA). pp 283-293 of Gaseous dielectrics II. Christo- 
phorou, L.G. (ed.). Elmsford, NY; Pergamon Press Incor- 
porated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The results are reported of accelerated aging tests made on 
about 20 different dielectric gases (including SFs) and some mix- 
tures of these. Aging tests were made at 175, 200 and 225°C in 
sealed stainless steel vessels enclosing in addition to the gas, alumi- 
num and a hydantoin epoxy resin specimen. The surface resistance 
of the resin was monitored, as well as changes in gas pressure, gas 
composition and acidity. With one exception, the resin resistance 
declined only about one decade. Slight to severe discoloration of 
the resin was noted and in several cases the resin was cracked. 
Resin changes appeared to be correlated with gas pressure and de- 
composition changes. The results of some of the accelerated aging 
tests have approximately extrapolated down to lower service tem- 
peratures and interpreted. 


23489 Prediction of electrical breakdown carbonization of 
gases and gas mixtures. Wootton, R.E. (Westinghouse Re- 
search and Development Center, Pittsburgh, PA); Lieber- 
man, R.W.; Kegelman, M.R.; Thompson, J.B. pp 294-302 of 
Gaseous dielectrics II. Christophorou, L.G. (ed.). Elmsford, 
NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Theoretical and experimental work on the tendency of gases 
and mixtures to form free carbon on sparking or arcing is de- 
scribed. The theoretical work involves calculations from basic data 
of the amount of free carbon in equilibrium in gas mixtures as a 
function of initial composition and temperature in the range 500 to 
5000°K. It will be shown that the free carbon content varies widely 
with the initial gas composition and that ranges of mixtures of cer- 
tain carbonizing gases with decarbonizing gases exist which are cal- 
culated not to contain free carbon in equilibrium at any tempera- 
ture. The experimental work involves tests of the tendency of gas 
mixtures to carbonize on arcing. It will be shown that the experi- 
mentally observed cut-off composition for the formation of free 
carbon on arcing can be correlated with the theoretical cut-off mix- 
ture composition (for free carbon in equilibrium) at 1000 to 
2000°K. The dependence of carbonization on the amount of energy 
dissipated in the spark or arc and the rate of cooling will be dis- 
cussed. The method is applicable to optimizing non-carbonizing 
low-cost high-strength gas mixtures for practical applications. 


23490 Partial-discharge pulse height distributions and fre- 
quencies for positive and negative dc corona in SF; and SF;- 
N2 mixtures. Van Brunt, R.J.; Hilten, J.S.; Silver, D.P. (Na- 
tional Bureau of Standards, Washington, DC). pp 303-311 of 
Gaseous dielectrics II. Christophorou, L.G. (ed.). Elmsford, 
NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The voltage and pressure dependence of partial-discharge 
pulse height distributions and pulse repetition rates have been inves- 
tigated for compressed SF. and SF¢-N2 mixtures using a fast multi- 
channel analyzer. Positive and negative dc corona were generated 
using a point-plane stainless steel electrode geometry with a gap 
spacing of 1.24 cm and a tip radius of 0.07 mm. For SF the posi- 
tive corona pulses are typically an order of magnitude larger in am- 
plitude than negative corona pulses although their repetition rate is 
lower. The tendency for SF¢ positive corona pulses to develop as 
bursts with a burst length that increases with increasing voltage and 
decreasing pressure is clearly exhibited by the pulse height spectra. 
The negative corona in SF¢ tends to begin as large pulses which 
eventually give way to a near glow condition as voltage is in- 
creased, although a steady glow, such as occurs in pure No, was 
never observed. The observed pulse height spectra appear to be 
sensitive to gas composition as is evident from measurements made 
with gases containing varying relative concentrations of SFs and 
Ne. Attempts are underway to correlate observed changes in pulse 
height spectra with corona-induced chemical changes in the gas 
using a gas chromatographmass spectrometer system. 
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23491 Application of charge simulation method to three 
dimensional asymmetric field with two dielectric media. Saka- 
kibara, T.; Sato, S.; Kobayashi, N.; Menju, S. (Toshiba 
Corp., Kawasaki, Japan). pp 312-321 of Gaseous dielectrics 
II. Christophorou, L.G. (ed.). Elmsford, NY; Pergamon 
Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

A new application of charge simulation method to three di- 
mensional asymmetric field with two dielectric media and an ex- 
perimental verification of the method are described. 


23492 Test electrodes for measuring the intrinsic insulat- 
ing strength of gases. Cooke, C.M. (Massachusetts Institute 
of Tech., Cambridge). pp 323-331 of Gaseous dielectrics II. 
Christophorou, L.G. (ed.). Elmsford, NY; Pergamon Press 
Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The electrical insulating strength of a gas is often measured 


by determining spark breakdown voltages between given elec- 
trodes; for example the Paschen curves obtained from planar sys- 
tems. However, significant departures from regular and reproduc- 
ible results occur when electric fields at the electrodes exceed typi- 
cally 100 to 150 kV/cm. In order to reliably evaluate the electrical 
performance of gases over a broader range of fields, extending to 
even 1000 kV/cm, a special well-controlled test electrode configu- 
ration is proposed. The suggested arrangement employs a small 
electrode protrusion and UV irradiation to achieve the goal of 
measuring the intrinsic insulating strength of various gases and to 
allow comparison with theory. The proposed test electrodes, the at- 
tached protrusion technique (APT), may provide a useful means for 
different laboratories to compare results. 


23493 High voltage testing of metal-enclosed, gas-insulat- 
ed substations on-site with oscillating switching impulse vol- 

. Feser, K. (Emile Haefely and Co., Basel, Switzer- 
land). pp 332-340 of Gaseous dielectrics II. Christophorou, 
L.G. (ed.). Elmsford, NY; Pergamon Press Incorporated 
(1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Several possibilities of On-Site testing of SFe¢-installations in 
order to localize eventual failures have been investigated for their 
physical and technical utilization. The special characteristics of 
SFe-insulated systems and their common failures On-Site have led 
to a method which is physically justified and technically possible 
with relatively reduced costs. With a conditioning ac test at a level 
corresponding roughly to the phase voltage, a conditioning of the 
SF;-installations should result. Afterwards the voltage test takes 
place with an impulse voltage which, due to economical consider- 
ations, should be oscillating and have a front duration of more than 
100 ys for physical reasons. After this basic discussion of the most 
adequate On-Site testing method a test system specially designed 
for On-Site testing of SFe¢-installations is described. A series-reso- 
nance installation is used for the conditioning test, where the volt- 
age divider and the control and measuring equipment will be 
common with the impulse installation. The voltage test is made 
with oscillating switching impulse voltages. For the development of 
this test system the following features were carefully considered: 
high flexibility, low weight and small volume of constituent ele- 
ments, simple assembly, high reliability and easy overall localization 
of the equipment. 


23494 Implications in long-term field testing of gas-insu- 
lated equipment. Kuwahara, H.; Tanabe, T.; Matsuda, S.; 
Nitta, T. (Mitsubishi Electric Corp., Amagasaki, Hyogo, 
Japan). pp 341-348 of Gaseous dielectrics II. Christophorou, 
tise \ ous Elmsford, NY; Pergamon Press Incorporated 
1980). 

From 2. international symposium on gaseous dielectrics; 


Knoxville, TN, USA (9 Mar 1980). 

Gas insulation is not likely to be deteriorated under continu- 
ous operating voltage since it is designed partial discharge free. 
Small partial discharge is easily developed to the breakdown in 
compressed gas at the pressure of practical interest. Nevertheless, 
long term field testing has been applied every time a new design in 
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gas insulation is introduced. SF¢ gas insulated substation (GIS) was 
in commercial service in Japan at 84 kV rating in 1969 and 168 kV 
rating in 1972. One-year field testing is performed on major compo- 
nents of these GIS’s in advance of the production of commercial 
units. For 550 kV GIS, one-and-half-year test demonstration on a 
single phase unit proceeded before a 550 kV Hybrid GIS was first 
built in the system in 1973. Before a full GIS was built later in 
1976, field testing was also performed on a long 550 kV bus. In the 
first stage of the introduction of GIS, those field testings played an 
important role in showing what can happen on the new equipment 
in the field and to assure reliable operation of GIS. But, it should 
be emphasized that those field testings are not testing the gradual 
degradation of insulation under continuous electrical stress. In more 
than ten years of experience in manufacturing GIS, the meaning of 
the long term field testing has changed gradually for both the users 
and the manufacturers. More information is expected on what 
should be modified in the design rather than just a demonstration of 
reliable operation of the GIS. The history of field testings of GIS in 
Japan, what has been learned from those tests, and the changes in 
the implications in the field testing of GIS are presented. 


23495 Transient high voltage on the grounded enclosures 
of gas-insulated transmission equipment. Ford, G.L.; Boggs, 
S.A. (Ontario Hydro, Toronto). pp 349-357 of Gaseous die- 
lectrics II. Christophorou, L.G. (ed.). Elmsford, NY; Perga- 
mon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Breakdowns between grounded gas-insulated switchgear 
(GIS) enclosures and other grounded components, caused by test 
breakdown in the GIS, are frequently observed during laboratory 
or on-site testing. Such breakdowns, which have also resulted in 
failures of low voltage station service wiring in some instances have 
stimulated a detailed examination of the phenomenon. The study in- 
cludes measurements of the transient voltages, analysis of the opera- 
tive mechanisms and investigation of practical methods for dealing 
with transient ground rise. Experiments are described on laboratory 
GIS test pieces (up to 500-kV class equipment and with lengths up 
to 20 m), which indicate that the magnitude of the ground rise can 
be substantial (on the order of 100 kV) with durations of a few 
hundred nanoseconds. These magnitudes and durations are ex- 
plained in terms of transmission line transient behaviour and lumped 
L-C network theory, and are functions of GIS configuration, pre- 
breakdown voltage, positioning, number and length of ground lead 
connections, etc. 


23496 Partial discharge location in gas-insulated switch- 
gear. Boggs, S.A.; Ford, G.L.; Chu, F.Y. (Ontario Hydro, 
Toronto). pp 358-366 of Gaseous dielectrics II. Christo- 
phorou, L.G. (ed.). Elmsford, NY; Pergamon Press Incor- 
porated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Floating components and free-conducting particles in gas-in- 
sulated switchgear (GIS) cannot be easily located in long bus runs 
or substations. Such sources of partial discharge produce electro- 
magnetic pulses which propagate (and reflect) with little attenu- 
ation or dispersion within GIS. Cross- or auto-correlation analysis 
of pulse trains arriving at terminals of a substation or gas-insulated 
cable should permit accurate source location. A digital correlator 
and ancillary (pulse coupling) apparatus necessary to locate individ- 
ual sources of partial discharge is being developed and is described. 


23497 Measurement of dc voltages up to 1 MV using 
sphere-gaps and rod-gaps. Allibone, T.E.; Saunderson, J.C. 
(The City Univ., London). pp 367-374 of Gaseous dielec- 
trics II. Christophorou, L.G. (ed.). Elmsford, NY; Perga- 
mon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The sparkover voltages of sphere-gaps, using spheres of 15, 
25, 50, 75 and 100 cm diameter have been determined using a 1 MV 
dc generator and a resistance voltmeter which was first calibrated 
up to 300 kV with an electrostatic voltmeter accurate to +-0.3%. 
This calibration, extrapolated up to 1 MV, was then found to agree 
to within 0.5% with the sparkover voltages of a 2 m sphere-gap up 
to almost 1 MV on both polarities. A wide spread of sparkover vol- 
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tages was encountered for all sizes of spheres and at all sphere-gap 
spacings. The first few sparks usually occur at voltages well below 
the nominal sparkover voltage of the gap; consistency may not 
occur till after 10 to 20 breakdowns and, even after this, sparks can 
occur at remarkably low voltages. This behavior is mainly caused 
by dust; encapsulating a sphere-gap in a dust free atmosphere re- 
moves the erratic behavior, and scavenging the sparking area with 
a blast of compressed nitrogen is the most effective way encoun- 
tered for reaching quickly a stable sparking regime. Over the whole 
range of voltages and gaps which have been studied, sparkover on 
positive polarity occurs at almost the same voltages as on negative 
polarity thus confirming what had only been assumed in the British 
Standard Specification 358, 1960 for the measurement of voltage 
with sphere-gaps. By contrast, the sparkover of a rod/rod gap (of 
square cross section) occurs with great consistency but it depends 
on the atmospheric humidity. 


23498 Switching surge discharge characteristics of large 
conductor: tower air gaps. Kromer, I.L. (Inst. for Electrical 
Power Research, Budapest). pp 375-382 of Gaseous dielec- 
trics II. Christophorou, L.G. (ed.). Elmsford, NY; Perga- 
mon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The breakdown development in large conductor - tower leg 
air gaps subjected to switching surges of positive polarity has been 
investigated. The data reported include oscillographic meas- 
urements of corona to leader transition and leader development 
characteristics. The effect of modifications in the test configuration 
upon the development of each discharge phase and the transition 
between subsequent phases has been analyzed. The comparison of 
the experimental results with theoretical predictions indicates that 
the simulation of the discharge phenomena is advanced. Conse- 
quently, the studies on the breakdown phenomena could fairly im- 
prove the precision and the applicability of the calculation methods. 


23499 Solution to Laplace’s equation for hyperboloidal 
electrodes with applications to dielectric testing in nonuni- 
form electric fields. Ferrell, T.L.; Baird, J.K.; James, D.R.; 
Pace, M.O.; Christophorou, L.G. (Oak Ridge National Lab., 
TN). pp 383-388 of Gaseous dielectrics II. Christophorou, 
(ise (ed.). Elmsford, NY; Pergamon Press Incorporated 
1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Equipotentials and electric field lines for hyperboloidal elec- 
trodes are calculated. Application of these results to dielectric 
breakdown near sharp points is discussed. 


23500 Future testing needs of gas-insulated substations. 
Garrity, T.F.; Vora, J.P. (Department of Energy, Washing- 
ton, DC). pp 389-399 of Gaseous dielectrics II. Christo- 
phorou, L.G. (ed.). Elmsford, NY; Pergamon Press Incor- 
porated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The outlook for gas-insulated substations (GIS) in the United 
States is encouraging. As continued research into the equipment 
performance characteristics begins to demonstrate the unique fea- 
tures and capabilities of this apparatus, the industry must examine 
the traditional requirements for design, production and acceptance 
tests. The ultimate goal of these tests must establish the reliability 
indices for GIS systems, and hence the thrust of the equipment tests 
must be clearly defined. The rationale behind the types of tests that 
are performed and the relationships to satisfactory service operation 
will be explored, and recommendations made in areas where testing 
can be more effective. Present and proposed equipment standards 
will be reviewed with an aim towards crossing the gap between 
design philosophy and operating experience. 


23501 Experimental study of the breakdown characteris- 
tics of large scale gas-insulated systems. Nakanishi, K.; Shi- 
buya, Y.; Nitta, T. (Mitsubishi Electric Corp., Amagasaki, 
Japan). pp 400-408 of Gaseous dielectrics II. Christophorou, 
tise Elmsford, NY; Pergamon Press Incorporated 
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From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Impulse and ac breakdown characteristics are investigated 
using a model of 70 kV single-phase SF. gas-insulated substation. 
The formulae for the breakdown voltages and V-t curves estab- 
lished earlier on the basis of the Weibull statistics are found to be 
applicable to large scale systems. It is shown that the breakdown 
voltages of lightning impulse are less dependent on the system scale 
than those of switching impulse and ac. The slight time dependence 
of breakdown voltages observed in a long duration ac test con- 
forms with the Weibull statistics which have been developed in ac- 
counting for the area effect. 


23502 Dynamics of power arcs in co-axial electrode ge- 
ometry. Chu, F.Y.; Law, C.K.; Boggs, S.A. (Ontario Hydro, 
Toronto). pp 418-427 of Gaseous dielectrics II. Christo- 
phorou, L.G. (ed.). Elmsford, NY; Pergamon Press Incor- 
porated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

High-current arc behavior in pressurized SF,g and air has 
been studied to gain a better understanding of the damage and com- 
ponent temperature rise caused by in-service faults in gas-insulated 
equipment. Results of a series of experiments simulating faults in a 
large co-axial chamber are presented. Axial arc velocities have been 
measured for various fault currents, gas pressures, electrode spac- 
ings and circuit configurations. The effect of spacers on axial and 
azimuthal arc motion is discussed. The influence of the arc motion 
on the extent of damage to equipment has been investigated. 


23503 Toxicology of certain gaseous fluorocarbons. Tro- 
chimowicz, H.J. (E.I. du Pont de Nemours and Co., 


Newark, DE). pp 450-459 of Gaseous dielectrics II. Christo- 
phorou, L.G. (ed.). Elmsford, NY; Pergamon Press Incor- 


porated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

Chlorofluoromethanes and chlorofluoroethanes were first in- 
troduced in the 1930's as refrigerants, replacing the more toxic am- 
monia and sulfur dioxide. Because they were nonflammable and 
very low in toxicity, they gained wide acceptance in this use and 
were subsequently introduced as aerosol propellants and blowing 
agents in the 1940's. Common commercial fluorocarbons for these 
uses now include dichlorodifluoromethane (FC-12), 
difluorochloromethane (FC-22), dichlorotetrafluoroethane (FC- 
114), and chloropentafluoroethane (FC-115). Extensive toxicologi- 
cal studies and 40+ years of safe industrial manufacture and use 
suggest a very low degree of toxicity on both an acute and chronic 
exposure basis. 


23504 Testing and evaluation of chemical hazards under 
the toxic substances control act. Merenda, J.J. (Office of 
Pesticides and Toxic Substances, Washington, DC). pp 460- 
466 of Gaseous dielectrics II]. Christophorou, L.G. (ed.). 
Elmsford, NY; Pergamon Press Incorporated (1980). 

From 2. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (9 Mar 1980). 

The Toxic Substances Control Act (TSCA) provides the US 
Environmental Protection Agency (EPA) with authority to require 
industry recordkeeping and reporting on chemical production, uses, 
and hazards, and to regulate unreasonable risks to health or the en- 
vironment posed by chemical substances or mixtures. Newly mar- 
keted chemicals are subject to a premarket notification requirement. 
To effectively implement the authorities provided by TSCA a large 
number of scientific evaluations of chemical hazards will have to be 
performed by EPA each year. The approaches being employed by 
EPA's Office of Toxic Substances to perform those evaluations are 
described. 
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REFER ALSO TO CITATION(S) 23671, 24632 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 23573 


23505 (CONF-801091—, pp 285-296) Manufacture and 
testing of fuel pin simulators for use in sodium and water en- 
vironments, Stevens, M. (United Kingdom Atomic Energy 
Authority, Springfields). May 1981. NTIS, PC A99/MF 
AOl. 

From International symposium on fuel rod simulators-devel- 
opment and a er Gatlinburg, TN, USA (22 Oct 1980). 

A manufacturing facility for fuel pin simulators has been in- 
stalled at the Springfields Nuclear Laboratories. Techniques have 
been developed for the manufacture and testing of linear rated high 
flux/high temperature heaters for use in sodium loops to a basic 
design developed by CEN Grenoble. Lower flux heaters for use in 
LOCA tests on water reactor fuel elements have also been devel- 


oped. 


23506 (CONF-801091—, pp 315-333) Design, construc- 
tion and instrumentation for direct and indirect heater rods. 
Giebeler, W.S. May 1981. NTIS, PC A99/MF AOl1. 

From International symposium on fuel rod simulators-devel- 


opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

High-intensity fuel pin simulators are essential for testing the 
safety of various reactor concepts under conditions similar to those 
found in actual operation. The INTERATOM Manufacturing De- 
partment, in partnership with the Karlsruhe Nuclear Research 
Center and the Energy Research Center in Petten, Netherlands, has 
developed fabrication techniques for fuel pin simulators applied for 
tests in water and liquid metals. INTERATOM supplies directly 
and indirectly heated fuel pin simulators with high power density 
and high surface temperature for use in a number of different re- 
search projects. Miniature thermocouples can be inserted into the 
cladding tubes in order to ensure precise monitoring of tempera- 
tures. 


23507 Tritium inventory and release from core materials. 
Yario, W.R. (S. M. Stoller Corp., Simsbury, CT). pp 32-38 
of Proceedings: tritium technology in fission, fusion, and 
isotopic applications. Wittenberg, L.J. (comp.). La Grange 
Park, IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

The tritium generated and released from fuel rods, burnable 
poisons and control rods used in commercial light water reactors 
designed by the four LWR vendors is discussed. Since all LWR 
vendors use Zr-4 clad UO, the plant-to-plant differences in tritium 
inventories and release percentages are primarily due to the number 
of breached fuel rods and differences in burnable poison and con- 
trol rod materials employed. Available data from many GE reac- 
tors as well as PWR reactors clearly show that the diffusion of tri- 
tium from unbreached Zr-4 fuel rods is surely less than 1%, and 
may be as low as 0.1%. In contrast, the few LWRs operating with 
stainless clad fuel release more than 50% of the tritium formed. Tri- 
tium formed in Zircaloy clad fuel rods is contained in the cladding, 
and by the formation of relatively stable metal-tritide compounds 
near the UO: pellet surface. 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


REFER ALSO TO CITATION(S) 23505, 23507, 23521, 23535, 23548, 23549, 
23563, 23564, 23566, 23568, 23569, 23570, 23572, 23573, 23576, 23578 


23508 (CONF-801091—, pp 93-118) Fuel rod simulator 
development. Carpenter, B.G. (United Kingdom Atomic 
Energy Authority, Winfrith). May 1981. NTIS, PC A99/ 
MF AOI. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

This paper describes the design, materials, fabrication and in- 
strumentation used in the development of Fuel Rod Simulators at 
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the Heat Transfer Laboratory, Winfrith. These FRS, which derive 
from Winfrith experience in the development of simulators for 
SGHWR out of pile studies, will be used for the UKAEA pro- 
gramme of PWR Safety Studies including Reflood and Level Swell 
in clusters of undistorted and distorted pins. 


23509 (CONF-801091—, pp 297-312) Pin development 
and bundle construction for fuel simulation. Teytu, A. 
(Centre d’Etudes Nucleaires de Grenoble, France). May 
1981. NTIS, PC A99/MF AO1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

Several models of pins which have been developed for simu- 
lation of fast neutron reactor fuels and PWR fuels are described. 
The method of construction and the type of instrumentation are de- 
scribed and the main characteristics are given. Several bundle as- 
semblies which have been built with different sealing, power, and 
instrumentation connections are presented. The work which has 
been done since five years on fuel rod simulators in the Heat Trans- 
fer Department of the Commissariat a l’energie Atomique is de- 
scribed. 


23510 (CONF-810606—51) Theoretical characterization 
of a dual-purpose gamma thermometer. Johnson, J.O.; Burns, 
T.J. (Tennessee Univ., Knoxville (USA). Dept. of Nuclear 
Engineering; Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. 6p. NTIS, PC A02/MF AOl1. 
Order Number DE81023216. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

The local heat generation rate (LHGR) in a pressurized 
water reactor is typically inferred from measurements of the ther- 
mal neutron flux. However, since the thermal neutron flux exhibits 
a large amount of structure positionally within a PWR fuel assem- 
bly, an alternate instrument, the gamma thermometer (GT), has 
been proposed as a means of improving the LHGR inference. Since 
the gamma flux is related to the fission rate, and since the gamma 
flux exhibits very little structure within a fuel assembly, the use of a 
gamma-based LHGR detector could significantly improve the mea- 
surement accuracy. More recently, a further application of the 
gamma thermometry principle has been advanced: that of a fluid 
level indicator for in-core measurements. The results of a two-part 
study directed at establishing the feasibility of such a device, are 
the subject of this paper. 


23511 Experimental study of single-phase flow fields 
around steam generator tube support plates. Bates, J.M.; 
Stewart, C.W.; Sutey, A.M. (Pac Northwest Lab, Richland, 
Wash). pp 41-53 of Fluid flow and heat transfer over rod or 
tube bundles. Yao, S.; Pfund, P.A. New York, NY; ASME 
(1979). 

From ASME winter annual meeting; New York, NY, USA 
(2 Dec 1979). 

Local mean velocity and turbulence intensity measurements 
were obtained with laser Doppler anemometry (LDA) in regions 
near a tube support plate in a pressurized water reactor (PWR) U- 
tube steam generator test model. This experimental study was in- 
tended to assist in characterizing the hydraulics associated with 
tube denting identified in certain PWR steam generator designs. 
Further, the data were collected to assist in evaluating analytical 
code predictions of the thermal-hydraulics of such geometries. The 
test model was a prototypic 2*2 tube bundle bounded on all sides 
by an additional half row of tubes. For this study, test conditions 
were intended to simulate only single-phase flows. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 23536, 23575 


23512 (LA—8836-MS) Nondestructive assay of green 
HTGR fuel rods. Barschall, H.H.; Meier, M.M.; Parker, J.L. 
(Los Alamos Scientific Lab., NM (USA)). May 1981. Con- 
tract W-7405-ENG-36. 21p. NTIS, PC A02/MF A0O1. Order 
Number DE81024005. 
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This report describes the nondestructive (NDA) work done 
at Los Alamos during 1979 and 1980 as part of the New Brunswick 
Laboratory-sponsored evaluation of NDA of the uranium content 
of fabricated fuel rods for high-temperature gas-cooled reactors 
(HTGR). The methods used (delayed neutron and passive gamma 
ray) are concisely described, and the results are summarized and 
compared in graphical and tabular form. The results indicate that, 
with the use of proper physical standards, accuracies within about | 
percent should be achievable by NDA procedures. 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 23508 


23513 (CONF-801091—, pp 179-196) Development of 
electrically heated fuel elements in Canada. Hardy, D.G. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario); 
Hynes, P.E.; Russell, F.B. May 1981. NTIS, PC A99/MF 
AOl. 


From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

The design, development and performance of two types of 
internal heater are described for out-reactor high temperature trari- 
sient studies of Zircaloy clad fuel elements. One has twenty tung- 
sten heater wires in peripheral axial grooves in lava pellets; the 
other has a tantalum heater coil contained within annular UO: pel- 
lets. 


23514 Study of tritium control in CANDU nuclear power 
stations. Maan, M.A.; Anyas-Weiss, N.; Loritz, F. (Ontario 
Hydro, Toronto). pp 43-47 of Proceedings: tritium technol- 
ogy in fission, fusion, and isotopic applications. Wittenberg, 
L.J. (comp.). La Grange Park, IL; American Nuclear Soci- 
ety (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

The methodology, results and conclusions of a study under- 
taken to assess the effectiveness of the tritium control measures in 
the design of Bruce Nuclear Generating Station A are discussed. 
The study was conducted in the following manner: to identify the 
possible source of chronic heavy water (D2O) leaks, all nuclear 
components were inventoried, potential leak pathways were identi- 
fied, and a sample of the components was surveyed for heavy 
water leakage, using a vapor phase Infra-red Absorption spectrom- 
eter capable of detecting leaks of 10 mg/day. To study the trans- 
port of airborne tritium, mappings of station air movement patterns 
were carried out, using a propeller type anemometer capable of de- 
tecting air velocities down to 0.1 m/s. The consequences of compo- 
nent leakage and contamination transport were addressed by meas- 
urements of tritium-in-air concentrations, using molecular sieve 
traps. The samplers are capable of detecting 10~'! Ci/m® of tritium 
activity. 


23515 Design options for improving tritium control at 
CANDU nuclear generating stations. Isles, R.; Cringan, C.; 
Wu, F.H. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario). pp 323-329 of Proceedings: tritium technology in 
fission, fusion, and .~ applications. Wittenberg, L.J. 
ito La Grange Park, IL; American Nuclear Society 


From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Improved tritium control is needed today to meet toughen- 
ing regulatory standards covering radioactive emissions and radi- 
ation hazards to nuclear workers. This can be accomplished by the 
application of zero leak tightness technology with leak tight con- 
finement areas and highly efficient vapor recovery. Leakage occurs 
because of our failure to test equipment at operational conditions 
prior to installation and this in turn allows inadequate design and 
manufacturing procedures. Zero leak tightness in process systems 
can be accomplished by the use of (a) fewer joints; (b) seal welding; 
(c) improved gasketing design; (d) live loaded precision stuffing 
boxes; (e) bellows seal and diaphragm valves; (f) magnetic cou- 
plings for valves, pumps, and blowers. The improvements are avail- 
able today. 
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REFER ALSO TO CITATION(S) 23505, 23506, 23509, 23540, 23541, 23551, 
23559, 23560, 23561, 23562, 23565, 23567, 23571, 23579, 23580, 23581, 23582, 
23583, 23584, 23585, 23586, 23587, 23588, 23589, 23590, 23591, 23592, 23593, 
23595, 23596, 23597, 23598, 23599, 23600, 23601, 23602, 23603, 23604 


23516 (ANL-CT—81-22) Mathematical model, instability 
mechanisms, and stability criteria of a group of circular cylin- 
ders subjected to crossflow. Chen, S.S. (Argonne National 
Lab., IL (USA)). May 1981. Contract W-31-109-ENG-38. 
64p. NTIS, PC A04/MF AOl1. Order Number DE81024487. 

A mathematical model is presented for a group of circular 
cylinders subject to crossflow. The fluid-force coefficients in the 
model are determined from available experimental data. It is found 
that there are three dynamic instability mechanisms: galloping con- 
trolled by fluid damping, flutter controlled by fluidelastic force, and 
coupled galloping-flutter instability controlled by both fluid damp- 
ing and fluidelastic force. Closed-form solutions of the critical flow 
velocity for galloping and flutter are obtained based on constrained 
modes. Experimental data are found to be in good agreement with 
the analytical results. 


23517 (CONF-800942—23) Experimental studies of 6000- 
litre LMFBR cores at ZPPR. Carpenter, S.G.; Collins, P.J.; 
Beck, C.L.; Gasidlo, J.M.; Goin, R.W.; Kaiser, R.E.; Mad- 
dison, D.W.; Olsen, D.N. (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. 14p. NTIS, PC 
A02/MF AOl1. Order Number DE81023881. 

From ANS topical meeting on 1980 advances in reactor 
physics and shielding; Sun Valley, ID, USA (14 Sep 1980). 

The ZPPR-10 program has provided basic physics data for 
large two-zone conventional LMFBR cores. The early assemblies, 
10A and 10B, had core volumes of 4600 litres. The assemblies re- 
ported here have core volumes of 6000 litres and represent 900 
MW¢(e) reactors. The measurements emphasized the spatial vari- 
ation of reaction rate distribution and control rod worths for con- 
figurations having 19 and 31 control rod positions. Two configura- 
tions with rods inserted were made critical by fuel additions in the 
later phases. A number of sodium void reactivities were measured. 
Analysis was made with ENDF/B-IV data. 


23518 (CONF-801091—, pp 21-31) Design, construction, 
characterization and performance of LMFBR blanket assem- 
bly simulator rods. Atkins, R.J.; Minushkin, B.; Engel, F.C. 
(Westinghouse Electric Corp., Madison, PA). May 1981. 
NTIS, PC A99/MF AOI. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

A full-sized electrically heated 61-rod model of an LMFBR 
blanket assembly was constructed to perform out-of-reactor steady- 
state heat transfer tests. The blanket fuel rod simulators were com- 
mercially fabricated and subjected to rigorous inspection, character- 
ization and development testing to insure uniformity and reliability 
in operation. The blanket rod simulators have given very satisfac- 
tory service over a period of four years during which seven test 
runs were completed. 


23519 (CONF-801091—, pp 119-141) Development of 
fuel rod simulators. Murata, H.; Miura, K.; Usami, T. (Su- 
kegawa Electric Co., Ltd., Hitachi, Japan). May 1981. 
NTIS, PC A99/MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

The nuclear fuel rods of FBR’s have a heat flux as high as 
250 w/cm? and are heat-resistant up to 1000°C. Such performance 
cannot be attained with conventional heaters. To achieve this level 
of performance, difficult technical problems had to be solved. In 
1966, joint FRS development was started with the Japan Atomic 
Energy Research Institute (JAERI) and, in 1971, a sodium loop 
was built and confirmed in tests that FRS met the above perform- 
ance requirements. The FRS's currently used in JAERI’s ROSA 
experiment and Large scale reflood experiment and in the Sodium 
boiling experiment of the Power Reactor and Nuclear Fuel Devel- 
opment Corp. (PNC) are the product of this development. 
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23520 (CONF-801091—, pp 197-222) Design of fuel rod 
simulators for thermodynamic experiments. Casal, V. (Institut 
fuer Reaktorbauelemente, Karlsruhe, Germany). May 1981. 
NTIS, PC A99/MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

The thermodynamic behavior of nuclear fuel rods are dis- 
cussed. Requirements for thermodynamic fuel rod simulators (FRS) 
are listed, and the performance of different simulation principles are 
compared with the requirements. FRS developed in Kernfors- 
chungszentrum Karlsruhe are described. Their reliability, perform- 
ance, and the degree of simulation of nuclear fuel rods are present- 
ed. 


23521 (CONF-801091—, pp 223-257) Fuel rod simula- 
tors: design fabrication and instrumentation by EIR. von 
Holzen, G. (Swiss Federal Inst. for Reactor Research, 
Wuerenlingen). May 1981. NTIS, PC A99/MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

Since F560, EIR has designed and fabricated different gen- 
erations and series of indirect heated instrumented fuel rod simula- 
tors. In this presentation the design, fabrication, instrumentation, 
and specially developed fabrication method on two types of fuel 
rod simulators, are described: Gas Cooled Fast Breeder Reactor 
(GCFR) AGATHE HEX; and NEPTUN SPAGHETTI for 
NEPTUN reflooding experiments. 


23522 (CONF-801091—, pp 429-452) Lifetime improve- 
ment of sheathed thermocouples for use in fuel rod simulator 
thermal cycling tests. McCulloch, R.W.; Clift, J.LH. (Oak 
Ridge National Lab., TN). May 1981. NTIS, PC A99/MF 
AOl. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

mall-diameter sheathed thermocouples are placed within 

nuclear fuel rod simulators to measure high temperature (up to 
1100°C) and severe thermal transients (up to 100°C/s) encountered 
during simulated nuclear reactor accidents in thermal-hydraulic test 
facilities. These extreme requirements, in addition to operational life 
requirements of up to 1000 h, place severe demands on the thermo- 
couples. Examination of thermally cycled thermocouples along 
with investigations of their time/temperature behavior yielded three 
criteria for improvement of thermocouple life-time. Methods to 
eliminate thermocouple prestrain, reduce impurity content, and 
refine thermoelement grain size were developed and introduced 
into the thermocouple fabrication process. 


23523 (CONF-801091—, pp 453-478) Fuel rod simulator 
fabrication requires creative joining techniques. Moorhead, 
A.J.; Reed, R.W. (Oak Ridge National Lab., TN). May 
1981. NTIS, PC A99/MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

Laser welding and furnace brazing techniques have been 
used to join subassemblies for fuel rod simulators (FRSs) that have 
survived up to 100 h steady-state operation at 700 to 1100°C clad- 
ding temperatures and over 5000 thermal transients, ranging from 
10 to 100°C/s. A pulsed-laser welding procedure uses small-diame- 
ter filler wire to join one end of a resistance heating element to a 
tubular conductor. The other end of the heating element is laser 
welded to an end plug, which in turn is welded to a central con- 
ductor. Before these welding operations the intermediate material 
conductor (either tubular or rod) are vacuum brazed to matching 
copper leads. On room-temperature tensile testing, 10 of 11 braze- 
ments between copper and nickel rods failed in the copper rather 
than the brazement. 


23524 (CONF-810203—12) Elevated temperature me- 
chanical properties of a flux cored arc weldment. Cowgill, 
M.G.; Thomas, K.C. (Westinghouse Electric Corp., Madi- 
son, PA (USA). Advanced Reactors Div.). 1981. Contract 
AC15-76CL02395. 18p. NTIS, PC A02/MF AO1. 

From 110. annual meeting of the AIME; Chicago, IL, USA 


(22 Feb 1981). 
The cell liner concept used in the design of liquid metal fast 


breeder reactors has the dual function of preventing inert gas leaks 
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between the cells and preventing excessive damage to the concrete, 
to which the liners are attached, in the event of a hot sodium spill. 
The design of the liners has to be based on accurate material prop- 
erty data applicable under all conditions (operating and post-fault) 
of cell liner operation. Normal operating conditions include tem- 
peratures up to 65°C but the effects of a high-temperature (up to 
590°C) sodium spill have been estimated to result in temperatures 
as high as 927°C due to possible exothermic reactions. The steel 
specified for most cell liners is SA 516 (Grade 55) which is a 
carbon steel of pressure vessel quality. The mechanical property 
data available on this material and weldments of it are mostly limit- 
ed to temperatures of 593°C and below. A program was initiated to 
obtain the required short term tensile properties, as a function of 
strain rate and temperature, and limited creep rupture properties. 
All the tests were to be performed in air due to the unfeasibility of 
trying to duplicate the environmental possibilities which can occur 
during a sodium spill. The tensile and creep property data on the 
weldment are reported. 


23525 (ORNL/TM—7692) GCFR 1/20-scale PCRV cen- 
tral core cavity closure model test. Robinson, G.C.; Dougan, 
J.R. (Oak Ridge National Lab., TN (USA)). Jun 1981. Con- 
tract W-7405-ENG-26. 113p. NTIS, PC A06/MF AOI. 
Order Number DE81024124. 

Oak Ridge National Laboratory has been conducting struc- 
tural response tests of the prestressed concrete reactor vessel 
(PCRYV) closures for the 300-MW(e) gas-cooled fast reactor demon- 
stration power plant. This report describes the third in a series of 
tests of small-scale closure plug models. The model represents a re- 
design of the central core cavity closure plug. The primary objec- 
tive was to demonstrate structural performance and ultimate load 
capacity of the closure plug. Secondary objectives included obtain- 
ing data on crack development and propagation and on mode of 
failure of the composite structure. 


23526 (WAPD-TM—1317) Fabrication of seed, blanket 
and reflector fuel assemblies for the Light Water Breeder Re- 
actor (LWBR Development Program). Gourley, B.R. (ed.). 
(Bettis Atomic Power Lab., West Mifflin, PA (USA)). May 
1981. Contract AC11-76PN00014. 170p. NTIS, PC A08/MF 
AOl. 

This report presents a basic description of the fabrication 
processes used to assemble the Light Water Breeder Reactor 
(LWBR) seed, blanket and reflector fuel assemblies. Each type of 
fuel assembly is described and illustrated in detail and process data 
are presented. New technology specifically developed as a result of 
the LWBR program is described. This includes an evaluation of 
factors affecting fuel rod installation forces, a torque-turn method 
to secure the fuel rods to the assembly baseplates and a portable 
welding process used to lockweld Zircaloy hardware. A descrip- 
tion of the facility used to fabricate the fuel assemblies is presented 
in an appendix to the report. 


23527 Ultrasonic testing of the Clinch River Breeder Re- 
actor steam generator tubing. Day, R.A.; Kerr, D.S. (GE, 
San Jose, Calif). Materials Evaluation ; 39: No. 1, 69-73(Jan 
1981). 

Ultrasonic testing of the Clinch River Breeder Reactor 
Steam Generator tubing has been performed to high sensitivity, 
using unique calibration procedures. The procedure is more explicit 
than conventional methods and provides a level of statistical “risk” 
to the test. Reinspection of a small lot of production tubing as an 
overcheck was statistically analyzed to estimate the frequency of 
flaws of a given equivalent amplitude. A comparison was made be- 
tween conventional and statistically controlled tests. The probabil- 
ity of a rejectable size flaw per length of tube was not significantly 
different for the two types of tests. 10 refs. 


23528 Effective thermal conductivity of porous solid-gas 
mixtures. Kuzay, T.M. (Argonne Natl Lab, Ill). American 
Society of Mechanical Engineers, [Paper] ; No. 80-WA/HT- 
63, 1-7(1980). 

The principal objective in this study is to examine the rela- 
tive validity of the existing thermal conductivity correlations for 
two-component mixtures (solid-gas). The effects of porosity as the 
principal variable and of radiation at higher temperatures are also 
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examined. Finally, a method is proposed to predict the thermal 
conductivity of three-component mixtures comprising two solid 
parts and a gas. 17 refs. 


23529 Transport of tritium from GCFR fuel bundles 
tested in the Helium Loop Mol. Euginger, H. (Kernfors- 
chungsanlage, Juelich, Germany); Krug, W.; Vanderstrae- 
ten, P.; Campana, R.J. pp 60-63 of Proceedings: tritium 
technology in fission, fusion, and isotopic applications. Wit- 
tenberg, L.J. (comp.). La Grange Park, IL; American Nu- 
clear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

The Helium Loop Mol (HELM) is a high pressure (6 MPa) 
loop for testing 12-rod Gas-Cooled Fast Breeder Reactor (GCFR) 
fuel bundles in the BR2 reactor in Mol, Belgium. This facility pro- 
vides dynamic helium cooling of fuel bundles generating up to 300 
kW(t) and a pressure equalization and venting system (PES) for the 
inside of the rods. When combined with its cadmium-filtered flux 
the HELM produces conditions typical of GCFR. The third fuel 
bundle (which is fueled with UO2-PuO2) has been irradiated to 28 
MWd/kg. Tritium produced by fission may partially permeate the 
stainless steel-cladding and contaminate the cooling gas or may dif- 
fuse through the interior of the fuel rods to the bundle vent and 
then be swept through the PES line to the fission-gas-cleanup 
system. In both the coolant and the pressure-equilization systems, 
the production rate of tritium is measured. 


23530 Experimental investigation of flow resistance and 
wall shear stress in the interior subchannel of a triangular 
array. Fakory, J.; Todreas, N. (Rensselaer Polytech Inst, 
Troy, NY). pp 77-84 of Fluid flow and heat transfer over 
rod or tube bundles. Yao, S.; Pfund, P.A. New York, NY; 
ASME (1979). 

From ASME winter annual meeting; New York, NY, USA 
(2 Dec 1979). 

A simulated model of a triangular array of rods with pitch 
to diameter ratio of 1.1 with air flow was used to study the hydrau- 
lic parameters of the liquid metal fast breeder reactor (LMFBR) 
fuel geometry. The wall shear stress distribution, static pressure dis- 
tribution, turbulence intensity, and friction factor were measured in 
the central subchannel from Reynolds number of 4*10/sup 3/ to 
36*10/sup 3/. Our results show that the maximum wall shear stress 
occurs at the largest flow area, the static pressure is not uniform 
around the rod periphery, there is no detectable presence of sec- 
ondary flow from the wall shear stress measurements, and the fric- 
tion factor derived from the measured wall shear stress is less than 
the common friction factor derived from pressure drop measure- 
ment. 18 refs. 


23531 Heat transfer in a partially-blocked sodium-cooled 
rod bundle. Han, J.T. (Oak Ridge Natl Lab, Tenn). pp 187- 
191 of Fluid flow and heat transfer over rod or tube bun- 
dles. Yao, S.; Pfund, P.A. New York, NY; ASME (1979). 

From ASME winter annual meeting; New York, NY, USA 
(2 Dec 1979). 

Heat transfer coefficients were experimentally determined 
for 31-rod sodium-cooled bundle with a 6-subchannel central block- 
age. The Nusselt number is presented as a function of the Peclet 
number for both the free flow region undisturbed by the blockage 
and the wake region immediately downstream of the blockage. Re- 
sults are compared with the existing correlations for liquid metals. 
The heat transfer coefficient was generally higher in the unblocked 
free flow region than in the wake region. A leak at the blockage 
improved the heat transfer coefficient in the wake region. 41 refs. 


23532 Investigation of buoyancy-dominated flows in a 
2*6 rod bundle. Quigley, M.S.; Bates, J.M.; McMonagle, 
C.A. (Pac Northwest Lab, Richland, Wash). pp 209-221 ef 
Fluid flow and heat transfer over rod or tube bundles. Yao, 
S.; Pfund, P.A. New York, NY; ASME (1979). 

From ASME winter annual meeting; New York, NY, USA 
(2 Dec 1979). 

An experimental study was performed to obtain local fluid 
velocity and temperature measurements in combined free and 
forced convection flows within an electrically heated 2*6 rod 
bundle containing severe lateral power distributions. The objective 
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was to provide a data base for evaluating thermal hydraulic com- 
puter codes. For this study the COBRA IV-I computer code was 
used to numerically simulate all experimental cases. The experimen- 
tal conditions ranged from isothermal flow (no buoyancy effects) to 
buoyancy-dominated flow. Under isothermal conditions, velocity 
profiles at a given axial location were generally symmetrical, with 
peaking in subchannel centers. When the lateral power distribution 
was applied, flow redistributed from the cold side of the bundle to 
the hot side. The distortion in the velocity and temperature profiles 
was dependent on the Reynolds number and the radial power dis- 
tribution. 6 refs. 


23533 Heat transfer test data of a 61-rod electrically 
heated LMFBR blanket assembly mockup and their use for 
subchannel code calibration. Engel, F.C.; Markley, R.A.; 
Minushkin, B. (Westinghouse Electr Corp, Madison, Pa). pp 
223-229 of Fluid flow and heat transfer over rod or tube 
bundles. Yao, S.; Pfund, P.A. New York, NY; ASME 
(1979). 

From ASME winter annual meeting; New York, NY, USA 
(2 Dec 1979). 

This paper describes the use of experimentally measured 
temperature profiles in the calibration of a subchannel computer 
code of the marching type modeling turbulent flow and thermal 
performance of a LMFBR blanket assembly. A number of comput- 
er codes of different levels of complexity are in use for in predict- 
ing the thermal-hydraulic performance of reactor fuel and blanket 
rod bundles. These codes employ certain coefficients in the expres- 
sions modeling flow subchannel mixing and momentum exchanges. 
The magnitude of these coefficients is obtained by comparison of 
predicted and measured results. Such a comparison is made, for tur- 
bulent collant flow and forced convection, of “C/phi/TEC” code. 
Predictions with temperature patterns obtained with a full scale, 
vertical, electrical resistance heated, extensively instrumented rod 
bundle. Based on this comparison recommendations are made of the 
values of mixing coefficients employed in the code. 6 refs. 


2107 Regulation And Licensing 


23534 (NE-M—3-34T(4/81)(Rev.)) Pipe and tubing for 
nuclear and other special applications (ASME SA-655 with 
additional requirements). (Department of Energy, Washing- 
ton, DC (USA). Office of Nuclear Energy Programs). Apr 
1981. 15p. Nuclear Standards Management Center, Oak 
Ridge, TN. 

This standard covers carbon steel and medium- and high- 
alloy steel pipe and tubing for nuclear and associated applications. 


2108 Economics 


23535 (CEND—387) Engineering study of frequent refu- 
eling for improved uranium utilization in pressurized water 
reactors. Final report. (Combustion Engineering, Inc., Wind- 
sor, CT (USA). Power Systems Group). Jan 1981. Contract 
AC06-76RL01830. 234p. NTIS, PC All/MF A0Ol. Order 
Number DE81023128. 

The goal of this program was to develop a viable procedure 
and provide the conceptual design of equipment which would make 
the use of frequent refueling an economically justifiable means for 
efficient utilization of uranium in PWR reactors. Procedural 
changes were to be reviewed and justified and equipment modifica- 
tions described in sufficient detail to demonstrate the capability of 
their commercial production. A secondary objective was the deter- 
mination and listing of areas outside the program scope which 
would further justify the frequent refueling concept but which 
would require additional development. 


2109 Process Heat Reactors 


23536 (DOE/SF/02034—T13) Screening of synfuel proc- 
esses for HTGR application. (Gas-Cooled Reactor Asso- 
ciates, La Jolla, CA (USA)). Feb 1981. Contract AC03- 
78SF02034. 30p. NTIS, PC A03/MF AO1. 

The aim of this study is to select for further study, the sever- 
al synfuel processes which are the most attractive for application of 
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HTGR heat and energy. In pursuing this objective, the Working 
Group identified 34 candidate synfuel processes, cut the number of 
processes to 16 in an initial screening, established 11 prime criteria 
with weighting factors for use in screening the remaining processes, 
developed a screening methodology and assumptions, collected 
process energy requirement information, and performed a compara- 
tive rating of the processes. As a result of this, three oil shale re- 
torting processes, two coal liquefaction processes and one coal gasi- 
fication process were selected as those of most interest for further 
study at this time. 


22 NUCLEAR REACTOR TECHNOLOGY 


2201 Theory And Calculation 


REFER ALSO TO CITATION(S) 24506, 24507 


23537 (CONF-800942—22) Discrete nodal integral trans- 
port-theory method for multidimensional reactor physics and 
shielding calculations. Lawrence, R.D.; Dorning, J.J. (Ar- 
gonne National Lab., IL (USA); Illinois Univ., Urbana 
(USA)). 1980. Contract W-31-109-ENG-38. 14p. NTIS, PC 
A02/MF AO1. Order Number DE81023880. 

From ANS topical meeting on 1980 advances in reactor 
physics and shielding; Sun Valley, ID, USA (14 Sep 1980). 

A coarse-mesh discrete nodal integral transport theory 
method has been developed for the efficient numerical solution of 
multidimensional transport problems of interest in reactor physics 
and shielding applications. The method, which is the discrete trans- 
port theory analogue and logical extension of the nodal Green’s 
function method previously developed for multidimensional neutron 
diffusion problems, utilizes the same transverse integration proce- 
dure to reduce the multidimensional equations to coupled one-di- 
mensional equations. This is followed by the conversion of the dif- 
ferential equations to local, one-dimensional, in-node integral equa- 
tions by integrating back along neutron flight paths. One-dimen- 
sional and two-dimensional transport theory test problems have 
been systematically studied to verify the superior computational ef- 
ficiency of the new method. 


23538 (CONF-800942—24) Response-matrix directional 
diffusion coefficients for application within large cavities. 
Malloy, D.J. (Argonne National Lab., IL (USA)). 1980. 
Contract W-31-109-ENG-38. 14p. NTIS, PC A02/MF AOI. 
Order Number DE8 1023837. 

From ANS topical meeting on 1980 advances in reactor 
physics and shielding; Sun Valley, ID, USA (14 Sep 1980). 

A deterministic definition of the directional diffusion coeffi- 
cient is proposed which allows diffusion theory codes to adequately 
reproduce the transport effects within a large cavity. The method- 
ology has been tested satisfactorily upon the TREAT Upgrade ho- 
doscope slot. This preliminary testing illustrates that the directional 
diffusion coefficients were applicable to a wide range of perturba- 
tions of the original model, thus exhibiting a high degree of versa- 
tility. 


23539 (CONF-800979—21) Use of uncertainty data in 
neutron dosimetry. Greenwood, L.R. (Argonne National 
Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 19p. 
NTIS, PC A02/MF AO1. Order Number DE81023923. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

Uncertainty and covariance data are required for neutron ac- 
tivation cross sections and nuclear decay data used to adjust neu- 
tron flux spectra measured at accelerators and reactors. Covar- 
iances must be evaluated in order to assess errors in derived 
damage parameters, such as nuclear displacements. The primary 
sources of error are discussed along with needed improvements in 
presently available uncertainty data. 


23540 (LA—8771-PR) Transport and reactor theory. 
Progress report, October 1-December 31, 1980. Dudziak, 
D.J.; O'Dell, R.D.; Alcouffe, R.E. (Los Alamos Scientific 
Lab., NM (USA)). Mar 1981. Contract W-7405-ENG-36. 
80p. NTIS, PC AOS/MF AOl1. 
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Research and development progress in transport and reactor 
theory by the Los Alamos National Laboratory’s Group T-1 for 
the first quarter of FY 81 is reported. Included are tasks in the 
areas of Fission Reactor Neutronics, Transport Methods Support- 
ing Research, Reactor Safety Analysis, Fusion Reactor Nucleonics 
and Special Projects. 


23541 Testing and application of the probability table 
method for bubble reactivity. Hoffman, T.J.; Vaughan, E.U. 
(Oak Ridge Natl Lab, TN). pp 181-186 of Proceedings of 
the international meeting on fast reactor safety technology, 
1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

The probability table representation of neutron transport in 
bubbly media, developed by T.J. Hoffman and L.M. Petrie for neu- 
tron flights initiated by collision, is extended to neutron flights initi- 
ated at interfaces. Both forms are compared with appropriate 
Monte Carlo estimates of one-flight transmission through bubbly 
slabs, with encouraging results for slabs thicker than the bubble di- 
ameter. The results agree well with the simple Benoist method 
which does not require high resolution. 7 refs. 


2202 Components And Accessories 


REFER ALSO TO CITATION(S) 23918, 23955 


23542 Liquid sodium dip seal maintenance system. 
Briggs, R.L.; Meacham, S.A. (to Dept. of Energy). US 
Patent 4,230,526. 28 Oct 1980. Filed date 31 Aug 1976. vp. 

PAT-APPL-719,320. 

A system is described for spraying liquid sodium onto impu- 
rities associated with liquid dip seals of nuclear reactors. The liquid 
sodium mixing with the impurities dissolves the impurities in the 
liquid sodium. The liquid sodium having dissolved and diluted the 
impurities carries the impurities away from the site thereby cleaning 
the liquid dip seal and surrounding area. The system also allows 
wetting of the metallic surfaces of the dip seal thereby reducing mi- 
gration of radioactive particles across the wetted boundary. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 23929, 23930 


23543 (CONF-801091—) International symposium on fuel 
rod simulators: development and application. McCulloch, 
R.W. (comp.). (Oak Ridge National Lab., TN (USA)). May 
1981. Contract W-7405-ENG-26. 691p. NTIS, PC A99/MF 
AOl. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

Separate abstracts are included for each of the papers pre- 
sented concerning fuel rod simulator operation and performance; 
simulator design and evaluation; clad heated fuel rod simulators and 
fuel rod simulators for cladding investigations; fuel rod simulator 
components and inspection; and simulator analytical modeling. Ten 
papers have previously been input to the Energy Data Base. 


23544 (CONF-801091—, pp 259-283) Fuel rod simulator 
technology development at the Oak Ridge National Labora- 
tory. Clark, D.L.; MacPherson, R.E.; McCulloch, R.W. 
(Oak Ridge National Lab., TN). May 1981. NTIS, PC A99/ 
MF AOl. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

Fuel rod simulator (FRS) technology at Oak Ridge National 
Laboratory (ORNL) has evolved from a base of simple cartridge 
heaters to complex, highly instrumented, shaped-heat-flux profile 
devices for use in a variety of test programs. FRS technology 
evolved through developments in the production and use of boron 
nitride (BN) powder and cold-pressed preforms, the manufacture 
and application of small-diameter thermocouples, and the upgrading 
of heating element materials and joining methods, electric power 
control, and quality assurance. Improvements in these areas, along 
with the establishment of an FRS technology development labora- 
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tory, have resulted in FRS fabrication by a precisely defined and 
controlled fabrication process which provides a bridge between 
operational requirements and actual performance. Technology de- 
velopments are summarized and attention is focused on the ORNL- 
developed BN preform fabrication technique, including details of 
fabrication procedures and operating characteristics of FRSs. 


23545 Fluid flow measurements in rod bundles using laser 
Doppler anemometry techniques. Kried, D.K.; Creer, J.M.; 
Bates, J.M.; Quingley, M.S.; Sutey, A.M.; Rowe, D.S. (Pac 
Northwest Lab, Richland, Wash). pp 13-27 of Fluid flow 
and heat transfer over rod or tube bundles. Yao, S.; Pfund, 
P.A. New York, NY; ASME (1979). 

From ASME winter annual meeting; New York, NY, USA 
(2 Dec 1979). 

A review is given of laser Doppler anemometer (LDA) 
techniques used at the Pacific Northwest Laboratory (PNL) in 
studies of flow and heat transfer in model nuclear fuel rod bundles. 
A brief review of LDA theory is provided, including a few general 
guidelines for practical applications. Typical results of LDA meas- 
urements are presented from selected studies performed at PNL 
over approximately the past 10 years. A variety of LDA systems 
were employed in the studies, including reference beam and fringe 
mode systems in both forward scatter and backscatter configura- 
tions. 22 refs. 


2204 Control Systems 


23546 (CONF-801103—58) Microcomputer-based equip- 
ment-control and data-acquisition system for fission-reactor 
reactivity-worth measurements. McDowell, W.P.; Bucher, 
R.G. (Argonne National Lab., IL (USA)). 1980. Contract 
W-31-109-ENG-38. 8p. NTIS, PC A02/MF AOl. Order 
Number DE81023812. 

From IEEE nuclear science symposium; Orlando, FL, USA 


(5 Nov 1980). 
Material reactivity-worth measurements are one of the major 


classes of experiments conducted on the Zero Power research reac- 
tors (ZPR) at Argonne National Laboratory. These measurements 
require the monitoring of the position of a servo control element as 
a sample material is positioned at various locations in a critical re- 
actor configuration. In order to guarantee operational reliability 
and increase experimental flexibility for these measurements, the ob- 
solete hardware-based control unit has been replaced with a micro- 
computer based equipment control and data acquisition system. 
This system is based on an S-100 bus, dual floppy disk computer 
with custom built cards to interface with the experimental system. 
To measure reactivity worths, the system accurately positions sam- 
ples in the reactor core and acquires data on the position of the 
servo control element. The data are then analyzed to determine sta- 
tistical adequacy. The paper covers both the hardware and soft- 
ware aspects of the design. 


23547 (HEDL-SA—2234-FP) Fabrication and character- 
ization of absorber pellets for FFIF irradiation testing. 
Wilson, C.N.; Hollenberg, G.W. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 25 Mar 1981. Con- 
tract AC14-76FF02170. 25p. (CONF-810528—6). NTIS, PC 
A02/MF A0O1. Order Number DE81024938. 

From 83. symposium on nucleation and crystallization in 
glasses; Washington, DC, USA (3 May 1981). 

Methods used for characterization of BsxC powder and fabri- 
cated pellets are summarized. Fabrication techniques used at 
HEDL for absorber test pellets are reviewed and selected powder 
and pellet characterization data are presented. 


23548 (UCID—18969) Waterford SES unit No. 3 control 
room design review/audit technical evaluation report. Smith, 
J.P. (Lawrence Livermore National Lab., CA (USA)). Jun 
1981. Contract W-7405-ENG-48. 12p. NTIS, PC A02/MF 
A011. Order Number DE8 1023672. 

As part of the NRC staff actions following the TMI-2 acci- 
dent (Item I.D.1, NUREG-0660, Vol. 1, May 1980), it is required 
that all licensees and applicants for operating licenses conduct a 
Detailed Control Room Design Review (DCRDR) to identify and 
correct human factors design deficiencies. Louisiana Power and 
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Light Co. (LP and L) performed a preliminary assessment of the 
Waterford SES Unit No. 3 control room and submitted its findings 
to the NRC in a report dated April 15, 1981, for review and evalu- 
ation. The Human Factors Engineering Branch (HFEB) performed 
an interim review of the LP and L preliminary assessment report. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 23577, 24212, 24234, 24239, 24358 


23549 (DOE/EP—0012) Pressurized water reactor nucle- 
ar power plant. Environmental characterization information 
report. (Aerospace Corp., Germantown, MD (USA)). Jan 
1981. Contract AT03-76EV74010. 50p. NTIS, PC A03/MF 
AO1. Order Number DE81023972. 

The typical plant chosen for characterization is a 10000- 
MWe nameplate rating with wet-natural-draft cooling towers and 
modern radwaste control and processing equipment. The process, 
plant operating parameters, resources needed, and the environmen- 
tal residuals and products associated with the power plant are pre- 
sented. Annual resource usage and pollutant discharges are shown 
in English and metric units, assuming an annual plant capacity 
factor of 70%. In addition to annual quantities, the summary table 
gives quantities in terms of 10'* Btu (about 293 million kWh) of 
electrical energy produced for comparison among energy processes. 
Supporting information and calculation procedures for the data are 
given. Thirteen environmental points of interest are discussed indi- 
vidually. Cost information, typical radioactive releases, and use of 
cooling ponds as an alternative cooling method are discussed in ap- 
pendixes. A glossary and list of acronyms and abbreviations are 
provided. 


23550 (PNL—3562) Overview of environmental control 
aspects for the gas-cooled fast reactor. Nolan, A.M. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). May 1981. 
Contract AC06-76RL01830. 29p. NTIS, PC A03/MF AOl1. 

Environmental control aspects relating to release of radionu- 
clides have been analyzed for the Gas-Cooled Fast Reactor 
(GCFR). Information on environmental control systems was ob- 
tained for the most recent GCFR designs, and was used to evaluate 
the adequacy of these systems. The GCFR has been designed by 
the General Atomic Company as an alternative to other fast breed- 
er reactor designs, such as the Liquid Metal Fast Breeder Reactor 
(LMFBR). The GCFR design includes mixed oxide fuel and helium 
coolant. The environmental impact of expected radionuclide re- 
leases from normal operation of the GCFR was evaluated using es- 
timated collective dose equivalent commitments resulting from 1 
year of plant operation. The results were compared to equivalent 
estimates for the Light Water Reactor (LWR) and High-Tempera- 
ture Gas-Cooled Reactor (HTGR). A discussion of uncertainties in 
system performances, tritium production rates, and radiation quality 
factors for tritium is included. 


23551 Atmospheric fallout of sodium combustion aero- 
sols. Johnson, R.P.; Guderjahn, C.; Morewitz, H.A.; Nelson, 
C.T.; Otter, J. (Rockwell Int, Canoga Park, CA). pp 814- 
822 of Proceedings of the international meeting on fast reac- 
tor safety technology, 1979. LaGrange Park, IL; ANS 
(1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

Five sodium combustion product release tests were conduct- 
ed in the open atmosphere at INEL, Idaho. About 100 kg of 
sodium was burned in 5 min at 30 m elevation in two of the tests. 
Fallout distribution and combustion product species determinations 
were made. The principal fallout occurred near the release point 
and decreased exponentially as the plume moved downwind. The 
tests indicated that little fallout of combustion product aerosols oc- 
curred beyond a few hundred meters from the source under the 
given meteorological conditions. 2 refs. 
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2206 Research, Test, And Experimental Reactors 
REFER ALSO TO CITATION(S) 23188, 23517, 23529, 23546, 23547, 23594 


23552 (CONF-800942—26) Physics design of the up- 
graded TREAT reactor. Bhattacharyya, S.K.; Lell, R.M.; 
Liaw, J.R.; Ulrich, A.J.; Wade, D.C.; Yang, S.T. (Argonne 
National Lab., IL (USA)). 1980. Contract W-31-109-ENG- 
38. 14p. NTIS, PC A02/MF AOl. Order Number 
DE8 1023877. 

From ANS topical meeting on 1980 advances in reactor 
physics and shielding; Sun Valley, ID, USA (14 Sep 1980). 

With the deferral of the Safety Test Facility (STF), the 
TREAT Upgrade (TU) reactor has assumed a lead role in the US 
LMFBR safety test program for the foreseeable future. The func- 
tional requirements on TU require a significant enhancement of the 
capability of the current TREAT reactor. A design of the TU reac- 
tor has been developed that modifies the central 11 x 11 fuel assem- 
bly array of the TREAT reactor such as to provide the increased 
source of hard spectrum neutrons necessary to meet the functional 
requirements. A safety consequence of the increased demands on 
TU is that the self limiting operation capability of TREAT has 
proved unattainable, and reliance on a safety grade Plant Protection 
System is necessary to ensure that no clad damage occurs under 
postulated low-probability reactivity accidents. With that con- 
straint, the physics design of TU provides a means of meeting the 
functional requirements with a high degree of confidence. 


23553 (CONF-801091—, pp 557-569) Analytical investi- 
gations of thermal behavior for NEPTUN heater elements 
(with cosine heat generation) used in reflooding experiments. 
Aksan, S.N. (EG and G Idaho, Inc., Idaho Falls); Guentay, 
S.; Varadi, G. May 1981. NTIS, PC A99/MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

Special electrical heater elements, simulating nuclear fuel 
used in the Loss-of-Fluid Test (LOFT) Facility, have been devel- 
oped for reflood experiments to be conducted in the Swiss 
NEPTUN Facility. This report presents the results of analytical 
studies to compare thermal behaviors of NEPTUN heater elements 
and LOFT nuclear fuel rods and investigate axial heat conduction 
effects and heater element nonsymmetry effects on the NEPTUN 
heater rod response. 


23554 (EGG-PHYS—5443) Preliminary reactor physics 
calculations for Exxon LWR fuel testing in the power burst 
facility. Olson, W.O.; Nigg, D.W. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). May 1981. Contract 
AC07-761D01570. 3ip. NTIS, PC A03/MF AOl. Order 
Number DE81024590. 

The PFB reactor is being considered as an irradiation facility 
to test LWR fuel rods for Exxon Nuclear Company. Requested test 
conditions are 18 kW/ft axial peak steady state power in 2.5% ini- 
tial enrichment, 20,000 MWd/Tu exposed rods. Multigroup trans- 
port theory calculations (S/sub n/ and Monte Carlo) showed that 
this was unattainable in the standard PBF test loop. Thus, a flux 
multiplier was developed in the form of a Zr-2-clad 0.15-inch thick 
cylindrical shell of 35% enriched, 88% T.D. UO» replacing the 
flow divider, surrounding the rod within the in-pile tube in PFB. 
With this flux multiplier installed and assuming an average water 
density of 0.86 g/cm* within the test loop, a Figure of Merit 
(FOM) for a single-rod test assembly of 0.86 kW/ft-MW +- 5% (at 
95% confidence level) was calculated. This FOM is the axial peak 
linear test rod power per megawatt of reactor power. A reactor 
power of about 21 megawatts will therefore be required to supply 
the requested linear test rod axial peak heating rate of 18 kW/ft. 


23555 (HEDL-SA—1993) Pipe clamp effects on thin- 
walled pipe design. Lindquist, M.R. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Jan 1980. Con- 
tract AC14-76FF02170. lip. (CONF-800804—38). NTIS, 
PC A02/MF AO1. Order Number DE81023236. 

From ASME century 2 emerging technology conference; 
San Francisco, CA, USA (10 ry cy 

Clamp induced stresses in FFTF piping are sufficiently large 
to require structural assessment. The basic principles and proce- 
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dures used in analyzing FFTF piping at clamp support locations for 
compliance with ASME Code rules are given. Typical results from 
a three-dimensional shell finite element pipe model with clamp 
loads applied over the clamp/pipe contact area are shown. Analy- 
ses performed to categorize clamp induced piping loads as primary 
or secondary in nature are described. The ELCLAMP Computer 
Code, which performs analyses at clamp locations combining clamp 
induced stresses with stresses from overall piping system loads, is 
discussed. Grouping and enveloping methods to reduce the number 
of individual clamp locations requiring analysis are described. 


23556 (HEDL-SA—2231) Low-level-vibration effects on 
snubber life. Renkey, E.J. (Westinghouse Hanford Co., 
Richland, WA (USA)). 1981. Contract AC14-76FF02170. 
10p. (CONF-810625—17). NTIS, PC A02/MF AO1. Order 
Number DE81023926. 

From ASME PVP conference; Denver, CO, USA (21 Jun 
1981). 

, Laboratory testing has indicated that certain combinations of 
steady state vibration amplitudes and frequencies can reduce the life 
of mechanical seismic restraints. Pipe vibration testing on the 
FFTF plant has identified eleven hanger locations where vibration 
amplitudes are in an amplitude and frequency range that may lead 
to shorter seismic restraint life. These locations are all on accessible 
Secondary Heat Transport System piping. Periodic inspections 
have been instituted at these locations to provide early identifica- 
tion of damage to the seismic restraints before any pipe damage can 
be induced. This paper describes tests conducted to ascertain the 
critical range and inspection procedures instituted to identify any 
onset of restraint degradation. 


23557 Design of a demonstration tritium recovery plant 
for Chalk River. Harrison, T.E. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario). pp 377-380 of Proceedings: tri- 
tium technology in fission, fusion, and isotopic applications. 
Wittenberg, L.J. (comp.). La Grange Park, IL; American 
Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Plans are described for a demonstration plant that can ex- 
tract 40 g of elemental tritium annually from a 16 kg.h~' heavy 
water feedstream that contains about 4 Ci.kg™' (150 GBq.kg™') of 
tritium. The process involves transfer of tritium from the heavy 
water stream to a deuterium gas stream, followed by fractional dis- 
tillation of the gas stream at 25°K. The cryogenic distillation sec- 
tion of the process is similar to a plant at Grenoble, but a new 
liquid-phase catalytic exchange process is used for the first step. 
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23558 (CONF-800723—28) Heat transfer from internally 
heated hemispherical pools. Gabor, J.D.; Ellsion, P.G.; Cas- 
sulo, J.C. (Argonne National Lab., IL (USA)). 1980. Con- 
tract W-31-109-ENG-38. 19p. NTIS, PC A02/MF AOl1. 
From 19. national heat transfer conference; Orlando, FL, 


USA (27 Jul 1980). . 
Experiments were conducted on heat transfer from internally 


heated ZnSO,-H2O pools to the walls of hemispherical containers. 
This experimental technique provides data for a heat transfer 
system that has to date been only theoretically treated. Three dif- 
ferent sizes of copper hemispherical containers were used: 240, 280, 
320 mm in diameter. The pool container served both as a heat 
transfer surface and as an electrode. The opposing electrode was a 
copper disk, 50 mm in diameter located at the top of the pool in the 
center. The top surface of the pool was open to the atmosphere. 


23559 (CONF-800723—29) Nonlinear thermal interaction 
between a _ heat-generating particulate bed and a _ solid. 
Cheung, F.B.; Stein, R.P.; Epstein, M.; Gabor, J.D.; Bingle, 
J.D. (Argonne National Lab., IL (USA)). 1980. Contract 
W-31-109-ENG-38. 23p. NTIS, PC A02/MF AO1. 

From 19. national heat transfer conference; Orlando, FL, 
USA (27 Jul 1980). 

The process of combined conduction and radiation in a 
large, heat-generating, dry particulate bed in sudden contact with a 
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semi-infinite solid is studied analytically by a successive approxima- 
tion method and numerically by a finite difference method. The 
transient behavior of the system, in particular, the behavior of the 
temperature at the particulate bed-solid interface, is obtained as a 
function of two dimensionless controlling parameters. Also obtained 
are the conditions leading to incipient melting of the system. Based 
upon the finite difference solution, the present approximate method, 
which is shown to be rather simple and convenient to use, is found 
to yield rapidly converging and sufficiently accurate results. 


23560 (CONF-801002—15) Thermal analysis of a six- 
channel heat-generating blockage in an LMFBR. Warinner, 
D.K.; Chao, D.H.Y. (Argonne National Lab., IL (USA)). 
1980. Contract W-31-109-ENG-38. 3lp. NTIS, PC A03/MF 
A011. Order Number DE81023713. 

From ANS/ASME topical meeting on reactor thermal-hy- 
draulics; Saratoga, NY, USA (9 Oct 1980). 

This paper presents a case study of the temperature fields 
within and around a six-channel blockage designed as a molten-fuel- 
release initiator in SLSF-P4, an in-reactor experiment (37-mixed- 
oxide pin bundle) planned for February, 1981, irradiation. To meet 
the experiment objectives, a minimum of ten grams of molten UO: 
must be ejected into the sodium stream from one, two, or three 
such blockages. The temperature fields of the electrodeposited- 
nickel blockage filled with a mixture of UO2 powder, stainless steel, 
and gas are found at intervals of full power. The SS content, type 
of gas, and porosity were parameters varied in this study which 
used the computer codes THYME-B, SABRE-1, and ANL’s ver- 
sion of THTB. State-of-the-art treatments of the conductivity of the 
mixture and the gas-gap conductance are included. The contrived- 
blockage design has been found to maintain structural integrity 
until sufficient molten fuel exists to release, challenge the subassem- 
bly, and be detected by delayed-neutron and fission-product moni- 
tors. This will serve to resolve lingering questions on rapid pin-to- 
pin propagation, blockage propagation, and other local-fault issues. 


23561 (CONF-801091—, pp 65-75) Potential user's view 
of LMFBR fuel rod simulators. Warneford, I.P. (United 
Kingdom Atomic Energy Authority, Risley). May 1981. 
NTIS, PC A99/MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

A review of LMFBR electrically heated fuel rod simulators 
(FRS) used by those countries with a sodium boiling programme is 
presented. Details of the requirements of FRS are discussed, togeth- 
er with those factors which influence the customer's choice of FRS 
design and choice of manufacturer. 


23562 (CONF-801091—, pp 77-92) Fuel pin simulators 
tested in the THORS facility. Gnadt, P.A.; Clark, D.L.; 
MacPherson, R.E.; McCulloch, R.W.; Montgomery, B.H. 
(Oak Ridge National Lab., TN). May 1981. NTIS, PC A99/ 
MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

The Thermal Hydraulic Out-of-Reactor Safety (THORS) 
Program at Oak Ridge National Laboratory (ORNL) requires high 
performance, electrically heated fuel pin simulators (FPSs) to dupli- 
cate the configuration and capabilities of nuclear fuel pins. Eight 
FPS test bundles in thirteen test configurations have operated for 
over 30,000 hours, with power for over 2500 hours, at normal and 
off-normal Liquid Metal Fast Breeder Reactor (LMFBR) condi- 
tions. Over 100 sodium boiling tests have been run, sodium tem- 
peratures as high as 1010°C (1850°F) have been imposed, and 
bundle temperatures have reached the melting point of stainless 
steel during extreme test conditions. 


23563 (CONF-801091—, pp 143-175) Electrically heated 
fuel rod simulators for the FLECHT-SEASET program. 
Rosal, E.R. May 1981. NTIS, PC A99/MF AOI. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

This presentation discusses the design requirements, develop- 
ment, and operation of electrically heated fuel rod simulators used 
in the Full Length Emergency Core Heat Transfer Separate Effects 
and System Effects (FLECHT-SEASET) program sponsored joint- 
ly by the NRC, EPRI and Westinghouse. PWR reflood experi- 
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ments impose stringent requirements on fuel rod simulators, such as 
operating at low powers up to 8kW but with rod surface tempera- 
tures up to 1315°C (2400°F). These temperatures are at the rod ma- 
terial of construction safe operating limit, and require innovating 
fuel rod simulator fabrication techniques surpassing today’s state of 
the art. The high temperatures have caused problems mainly with 
thermocouple and some heater rod failures, and have clearly indi- 
cated the need for carefully designing the rod bundle support struc- 
ture to allow for rod thermal expansion to preserve rod bundle ge- 
ometry. 


23564 (CONF-801091—, pp 335-343) Operational expe- 
rience with the LOBI directly heated rod bundle. Fortescue, 
T.R. (EURATOM-JRC, Ispra, Italy). May 1981. NTIS, PC 
A99/MF AOI. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

The paper discusses some of the practical problems arising in 
the use of directly heated fuel rod simulators. Some experimental 
temperature-time curves for the LOBI rod bundle are given, illus- 
trating the sensitivity of the rod thermocouples to fluid side condi- 
tions. In service reliability is summarized. 


23565 (CONF-801091—, pp 345-355) Fuel rod simulator 
for the loss of flow with scram condition in the GCFR. 
Hanson, D.L.; Giger, A.J.; Hansen, W.G. (Los Alamos Sci- 
entific Lab., New Mexico). May 1981. NTIS, PC A99/MF ° 
AOl. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

A fuel rod simulator was developed at the Los Alamos Sci- 
entific Laboratory for use in out-of-pile GCFR experiments in 
which the loss of flow (with scram) accident was studied. The rod 
simulates the decay heat power gradient profiles of the upper and 
lower axial blanket regions as well as that of the core. Operation 
was sustained in a 34-rod bundle while the stainless steel cladding 
melted off the rods throughout a region more than 0.5 m long. 


23566 (CONF-801091—, pp 357-373) COSIMA fuel rod 
simulator. Vollmer, T. (Hauptabteilung Ingenieurtechnik, 
Karlsruhe, Germany). May 1981. NTIS, PC A99/MF AO1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

This paper presents a description of the fuel rod simulator 
with an indirect electrical heating used in the COSIMA blowdown 
test facility at the Kernforschungszentrum Karlsruhe (KfK). Ex- 
periments with fuel rod simulators are being conducted in the 
COSIMA test facility to investigate cladding tube behavior during 
LOCA (Loss-of-coolant accident) conditions. Cladding tubes identi- 
cal to those of a PWR (Pressurized Water Reactor) are used in the 
simulator design. The heater element is a graphite rod located in 
the center of the simulator. The thermal behavior of the nuclear 
fuel is simulated by annular alumina pellets or thoria pellets. The 
maximum rod power is 730 W/cm. To date, about 100 blowdown 
transients with 35 single rods have been run. The cladding surface 
temperature is measured by pyrometers via light guides. The design 
of the rods, the operating behavior, the failure analysis, and the 
pellet behavior are described. 


23567 (CONF-801091—, pp 375-387) Simulation of mild 
TOP accidents in fast breeder reactors using thermite filled 
fuel rod simulators. Menzenhauer, P.; Misu, S.; Peppler, W.; 
Will, H. (Institut fuer Reaktorentwicklung, Karlsruhe, Ger- 
many). May 1981. NTIS, PC A99/MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

The goal of the development of fuel rod simulators (FRS) 
was to provide for an out of pile simulation technique for hypo- 
thetical transient overpower accidents in connection with FBR 
safety analysis. The simulated accident sequence is characterized by 
the release of large amounts of heat, which causes melting of the 
fuel, pin failure, molten fuel motion, thermal reaction with the cool- 
ant and freezing. The presented FRS allows the investigation of 
these phenomena and helps to develop and verify computer codes. 
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23568 (CONF-801091—, pp 571-608) Performance of di- 
rectly heated rods as nuclear rod simulators in the LOBI fa- 
cility. Staedtke, H.; Piplies, L. (EURATOM, Ispra, Italy). 
May 1981. NTIS, PC A99/MF AO1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

To simulate the release of both the decay heat and the stored 
energy within the nuclear fuel rods, an appropriate power versus 
time curve has to be applied to the LOBI directly heated rod 
bundle. To obtain this power curve, a blowdown calculation for 
the LOBI test facility was performed with the RELAP4/MOD6 
code, using a nuclear fuel rod model with the same axial power 
profile as the electrically heated bundle. The resulting surface heat 
fluxes and surface temperatures are then used as boundary condi- 
tions for the thermal analysis of the electrically heated rods. This 
leads to the required power versus time curves for the different 
axial sections of the test bundle. Since the heater rod bundle can be 
controlled only as a whole, a power fraction weighted average is 
determined from the calculated power curves for the different axial 
sections of the bundle. A stepwise approximation of this curve has 
been applied as the final power versus time curve for the LOBI 
heater rod bundle. 


23569 (CONF-801091—, pp 639-662) Thermocouple 
signal sensitivity to the sheath thickness of thermal-hydraulic 
test facility indirectly heated electric fuel pin simulators. 
Dabbs, R.D.; Ott, L.J. (Oak Ridge National Lab., TN). May 
1981. NTIS, PC A99/MF AO1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

Within an indirectly heated electric fuel pin simulator 
(EFPS), the influence of the radial position of a thermocouple bead 
on its ability to resolve rapid oscillatory surface temperatures and 
on the first-order time response of its signal is investigated numeri- 
cally through solutions of the transient forward heat conduction 
problem. Higher-order time response theory is incorporated to ex- 
amine analytically (1) the time responses of thermocouple beads lo- 
cated near the centerline of the EFPS and (2) the overall EFPS 
time response resulting from certain classes of surface phenomena. 


23570 (DOE/NE—0012) Evaluation of increased cesium 
loading on submerged demineralizer system (SDS) zeolite 
beds. (Department of Energy, Washington, DC (USA). As- 
sistant Secretary for Nuclear Energy). May 1981. 127p. 
NTIS, PC A07/MF AOl1. 

A Submerged Demineralizer System (SDS) is being installed 
at the Three Mile Island Unit (TMI-2) Nuclear Power Station for 
decontamination of the Containment Building (CB) sump water and 
Reactor Coolant System (RCS) water. A Department of Energy 
(DOE) Task Force was assembled to evaluate the relative technical 
and financial benefits in storing, shipping, treating, and disposing of 
SDS zeolite liners, assuming that the liners will be loaded to a level 
higher than that (10,000 Ci/liner) originally planned by General 
Public Utilities (GPU). The DOE-SDS Task Force concludes that 
it is technically feasible to load the zeolite liners used in the SDS to 
levels up to 60,000 Ci of cesium per liner without additional preo- 
perational testing. This would result in approximately ten such 
liners. The Task Force further concludes that these liners can be 
safely handled, stored, transported, and vitrified. 


23571 (GEFR—00523(Draft)) Assessment of HCDA en- 
ergetics in the CRBRP heterogeneous reactor core. Rhow, 
S.K.; Switick, D.M.; McElroy, J.L.; Joe, B.W.; Elawar, Z.J. 
(General Electric Co., San Jose, CA (USA)). 27 Mar 1981. 
Contract AM03-76SF00189. 483p. NTIS, PC A21/MF AOl1. 
Order Number DE8 1023339. 

The results of hypothetical core disruptive event analyses for 
the CRBRP heterogeneous reactor core are reported. The analyt- 
ical results cover a large number of parametric cases including vari- 
ations in design parameters and phenomenological assumptions. Re- 
actor core configurations at the beginning of cycle one and end of 
cycle four are evaluated. The energetic consequences are evaluated 
based upon both fuel expansion thermodynamic work potential and 
a relative probability assignment. It is concluded that the structural 
loads, which result from 101 megajoules of available expansion 
work at sodium slug impact on the reactor closure head (equivalent 
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to 661 megajoules of fuel expansion work to one atmosphere), is an 
adequate energetic consequence envelope for use in specifying the 
Structural Margins Beyond the Design Basis. 


23572 (GEND—005) Characterization of the Three Mile 
Island Unit-2 reactor building atmosphere prior to the reactor 
building purge. Hartwell, J.K.; Mandler, J.W.; Duce, S.W.; 
Motes, B.G. (EG and G Idaho, Inc., Idaho Falls (USA)). 
May 1981. Contract AC07-76ID01570. 48p. NTIS, PC A03/ 
MF AO!. 

The Three Mile Island Unit-2 reactor building atmosphere 
was sampled prior to the reactor building purge. Samples of the 
containment atmosphere were obtained using specialized sampling 
equipment installed through penetration R-626 at the 358-foot (109- 
meter) level of the TMI-2 reactor building. The samples were sub- 
sequently analyzed for radionuclide concentration and for gaseous 
molecular components (O2, Nz, etc.) by two independent laborato- 
ries at the Idaho National Engineering Laboratory (INEL). The 
sampling procedures, analysis methods, and results are summarized. 


23573 (LA—8834-SR) Applications of Cox's proportional 
hazards model to light water reactor component failure data. 
Booker, J.; Campbell, K.; Goldman, A.G.; Johnson, M.E.; 
Bryson, M.C. (Los Alamos Scientific Lab., NM (USA)). 
May 1981. Contract W-7405-ENG-36. 13p. NTIS, PC A02/ 
MF AO1. Order Number DE81023991. 

The use of Cox's proportional hazards model in analyzing 
light water reactor failure data is described. A small data base on 
reactor valve failures illustrates the method. 


23574 (NUREG/CR—1568) LWR fuel rod _post-sub- 
cooled blowdown scoping analysis. Technical report. Grubb, 
R.L. (EG and G Idaho, Inc., Idaho Falls (USA)). Aug 
1980. 46p. NTIS, PC A03/MF AO1. 

Thermal transients which occur during the post-subcooled 
blowdown regime of a postulated loss-of-coolant accident (LOCA) 
can cause significant changes in light water reactor (LWR) fuel rod 
material properties and geometry. The effects of these structural 
changes must be assessed to insure that a coolable geometry of the 
fuel system is maintained. An overall assessment of the fuel rod 
structural integrity has been made by considering the degraded 
structural properties of the fuel rod in conjunction with safe-shut- 
down earthquake (SSE) mechanical loadings and employing con- 
ventional stress analysis and fracture mechanics techniques. 


23575 (RAND/N—1589-GCRA) High temperature gas- 
cooled reactor: an overview of safety issues. Solomon, K.A.; 
Salem, S.L. (RAND Corp., Santa Monica, CA (USA)). Dec 
1980. Contract AC03-78SF02034. 80p. NTIS, PC A05/MF 
AOl. 

This briefing summarizes, for a general, technical audience 
not specifically familiar with high temperature gas-cooled reactor 
(HTGR) concepts, the following: generic HTGR safety features 
and issues as identified from Accident Initiation and Progression 
Analysis (AIPA) studies and support documents; and an assessment 
of the implications of the accident at the Three Mile Island (TMI) 
Nuclear Generating Station for HTGR safety issues. The scope of 
the briefing is limited to safety aspects of the HTGR, particularly 
HTGR accidents and accident risks. Risks due to weapons-related 
proliferation or theft of fuel - which is of some concern, at least for 
those concepts utilizing highly enriched fuel - are not considered. 
Nor are economic or other factors not directly related to HTGR 
safety. Finally, the briefing does not treat the gas-cooled breeder 
reactor, although some of the interest in the HTGR is due to the 
conceptual possibility of such a reactor. 


23576 (SAND—81-0661C) MARCH calculations for Se- 
quoyah. Burnham, B.W. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1981. Contract AC04-76DP00789. 5lp. 
(CONF-810120—9). NTIS, PC A04/MF AOl. Order 
Number DE81023174. 

From Workshop on the impact of hydrogen on water reac- 
tor safety; Albuquerque, NM, USA (26 Jan 1981). 

The recently acquired MARCH computer program has been 
used to characterize the threat of hydrogen (Hz) combustion to the 
Westinghouse (W) ice condenser containment. The rates of hydro- 
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gen release, transport and combustion within the ice condenser con- 
tainment for hypothetical accidents are studied. The small break 
LOCA (S2D) and the large break LOCA (AB) events using a Se- 
quoyah plant model input deck obtained from Battelle Columbus 
Laboratories (BCL) are examples. 


23577 (UCRL—86050) Use of principal components anal- 
ysis for reactor accident consequence evaluation and a com- 
parison with other techniques. Gudiksen, P.H.; Walton, J.J.; 
Alpert, D.J.; Johnson, J.D. (Lawrence Livermore National 
Lab., CA (USA); Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1981. Contract W-7405-ENG-48. 13p. (CONF- 
810662—1). NTIS, PC A02/MF AO1. 

From OECD nuclear energy agency workshop on reactor 
accident consequence analysis; Paris, France (3 Jun 1981). 

The consequences of a potential reactor accident are normal- 
ly characterized in terms of frequency distributions for exceeding 
specified surface air concentrations and deposition levels since these 
may be directly related to individual or population radiation expo- 
sures. Since an accidental release of radioactivity could occur at 
any time, the frequency distributions are determined by performing 
a large number of calculations that include a variety of possible re- 
lease characteristics and meteorological situations. Performing such 
a large number of calculations is generally only feasible with rela- 
tively simple analytical models that utilize only the meteorological 
observations from the reactor site to describe the transport and dis- 
persion of the radioactive material out to distances of about 100 km 
from the reactor. The purpose of this work was to investigate the 
possibility of utilizing three-dimensional models for consequence 
analysis, since these are capable of including meteorological data 
from multiple sites and the effects of topography on the transport 
and dispersion of airborne radioactivity over the region of concern. 
The approach to this problem was to investigate the feasibility of 
using the principal components analysis (PCA) technique for identi- 
fying wind patterns and their frequencies and temporal variations. 


23578 Air velocity profiles near sleeve blockages in an 
unheated 7x7 rod bundle. Creer, J.M.; Bates, J.M. (Pac 
Northwest Lab, Richland, Wash). pp 29-39 of Fluid flow 
and heat transfer over rod or tube bundles. Yao, S.; Pfund, 
P.A. New York, NY; ASME (1979). 

From ASME winter annual meeting; New York, NY, USA 
(2 Dec 1979). 

Local air velocity measurements were obtained with a laser 
Doppler anemometer near flow blockages in an unheated 7x7 rod 
bundle. Sleeve blockages were positioned on the center nine rods to 
create an area reduction of 90% in the center four subchannels of 
the bundle. Experimental results indicated that severe flow distur- 
bances occurred downstream from the blockage cluster but showed 
only minor flow disturbances upstream from the blockage. Flow re- 
versals were detected downstream from the blockage and persisted 
for approximately five subchannel hydraulic diameters. The air ve- 
locity profiles were in excellent agreement with water velocity data 
previously obtained at essentially the same Reynolds number. 11 
refs. 


23579 Proceedings of the International Meeting on Fast 
Reactor Safety Technology, 1979. LaGrange Park, IL; ANS 
(1979). 2709p. (CONF-790816—). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

The proceedings contain 256 invited and contributed papers, 
out of which one paper appears as abstract only. Some of the topics 
discussed are; safety and licensing, seismic design, post-accident 
heat removal, fuel failure, breeder reactors and societal risks; whole 
core accidents, aerosol radioisotope transport, in-pile experiments, 
containment transients, safety test facilities, fuel-coolant interac- 
tions, decay heat removal, out-of-pile experiments, fuel and clad- 
ding dynamics, and instrumentation and plant protection system 
design. The papers are divided in 5 volumes. 255 papers arc sepa- 
rately indexed. 


23580 Reactors--safe at any speed: 1979 update. Griffith, 
J.D.; Gavigan, F.X. (US DOE, Washington, DC). pp 43-55 
of Proceedings of the international meeting on fast reactor 
safety technology, 1979. LaGrange Park, IL; ANS (1979). 
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From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

This paper updates some of the technical understandings 
within the Lines of Assurance (LOAs) discussed by Dr. W.H. 
Hannum and extends Mr. J.D. Griffith’s discussion of risk assess- 
ment by LOAs to include considerations of external impacts. The 
paper also discusses how the LOAs can be used to permit a plant 
design and a safety RandD technology program to proceed in par- 
allel within coordinated LOA objectives. 2 refs. 


23581 Statistical sensitivity analysis of a safety evalua- 
tion code. Vaurio, J.K.; Kyser, J.M.; Mync, L. (Argonne 
Natl Lab, IL). pp 59-68 of Proceedings of the international 
meeting on fast reactor safety technology, 1979. LaGrange 
Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

A statistical sensitivity analysis procedure has been devel- 
oped and applied for ranking the input data importance of a fast 
reactor safety evaluation code. The method is based on stagewise 
correlation and regression analysis of output values calculated with 
selected input value combinations. An application to a fast reactor 
disassembly analysis code is described, the most important input 
variables are identified, and probability distributions are obtained 
for accident energetics consequences. 15 refs. 


23582 Improved two-component sodium voiding model for 
the SAS4A analysis code. Bowers, C.H.; Briggs, L.L.; 
Kyser, J.M.; Weber, D.P. (Argonne Natl Lab, IL). pp 99- 
109 of Proceedings of the international meeting on fast reac- 
tor safety technology, 1979. LaGrange Park, IL; ANS 
(1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

The SAS4A code presently under development will incorpo- 
rate a two-phase two component voiding model in the large pres- 
sure gradient bubbles which form in a coolant flow channel of an 
LMFBR during accident conditions. The model can be applied to 
coolant flow channels with variable flow area and can accommo- 
date fission gas release from failed fuel pin plena and, through the 
incorporation of an energy equation, can describe direct energy 
transfer from the clad-to-coolant vapor. 22 refs. 


23583 Study of the LOA-2 termination potential for the 
LOF accident in LMFBRs. Ferguson, D.R.; Cahalan, J.E.; 
Deitrich, L.W.; Bowers, C.H. (Argonne Nat] Lab, IL). pp 
110-119 of Proceedings of the international meeting on fast 
reactor safety technology, 1979. LaGrange Park, IL; ANS 
(1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

Attention has been focused recently within the U.S. LMFBR 
safety program on demonstration that hypothetical whole-core acci- 
dents can be terminated with limited core damage (LOA-2), a goal 
which appears to be particularly difficult for the unprotected loss- 
of-flow accident. Possible success paths include the use of self-actu- 
ated shutdown systems, core or core support expansion feedback, 
and shutdown by fuel removal following disruption of a limited 
number of subassemblies. This third path is explored through a 
series of SAS3D calculations, which suggest that the best chance of 
success is to promote early disruption in elevated power/flow 
(lead) subassemblies at near nominal power during an extended 
flow coastdown. 10 refs. 


23584 PLUTOZ2 overpower excursion code and a com- 
parison with EPIC. Wider, H.U.; Tentner, A.M.; Pizzica, 
P.A. (Argonne Natl Lab, IL). pp 120-129 of Proceedings of 
the international meeting on fast reactor safety technology, 
1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

PLUTO2 is a new code for the analysis of unprotected tran- 
sient overpower (TOP) and LOF-driven-TOP accidents in 
LMFBRs. The new code models phenomena in TOPs for a longer 
time than its predecessor PLUTO and it also treats the early phases 
of LOF-driven-TOPs. A pre-test analysis of TREAT test L8 and 
post-test simulations of tests L8 and H6 are discussed, and refer- 
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ences to whole-core calculations are made. An intercode compari- 
son between PLUTO2 and EPIC shows good agreement when sev- 
eral of the advanced PLUTO2 features are turned off. It was also 
found that PLUTO? is considerably more economical to run than 
EPIC. 12 refs. 


23585 TRANSIT-HYDRO: A code for analysis of the 
transition phase in LMFBR accidents. Hakim, S.J. (Argonne 
Natl Lab, IL). pp 160-170 of Proceedings of the internation- 
al meeting on fast reactor safety technology, 1979. La- 
Grange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

Key transition phase related models in the TRANSIT- 
HYDRO code and their experimental and/or analytical bases are 
described. The solution methodology used in the numerical solu- 
tions of these models and the computational algorithm used to 
couple them in the code are briefly described. As an example of the 
verification activity of the different code models, an application of 
the hydrodynamic model is given and compared with the analytic 
steady-state solution. An application of the TRANSIT-HYDRO 
code to the analysis of the response of a single subassembly during 
the transition phase of an LOF accident was conducted. 9 refs. 


23586 Neutron streaming effects during an unprotected 
loss of flow accident in a GCFR. Wei, T.Y.C.; Sevy, R.H.; 
Gelbard, E.M. (Argonne Natl Lab, IL). pp 171-180 of Pro- 
ceedings of the international meeting on fast reactor safety 
technology, 1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

An investigation is made of the effect of disrupting neutron 
streaming paths through the homogenization of fuel into coolant 
channels during an unprotected loss of flow accident in a GCFR. 
Streaming worths are calculated using the Gelbard prescription for 
equivalent diffusion coefficients. Perturbation theory is then applied 
to provide the worth shapes required for the whole core accident 
analysis code SASGAS. 9 refs. 


23587 SIMMER-II code and its applications. Smith, 
L.L. (Los Alamos Sci Lab, NM). pp 187-196 of Proceedings 
of the international meeting on fast reactor safety technol- 
ogy, 1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

Significant features are described of SIMMER-II, a disrupt- 
ed-core analysis code, including the capabilities to begin space-time 
neutronics calculations from nonstationary reactor states, to track 
the intermixing of fuel of different enrichments, and to model the 
complicated heat- and mass-transfer processes that occur in the 
transition phase. Example calculations are presented for analyses of 
whole-core accidents and for analyses of experiments supporting 
the code models. 24 refs. 


23588 Overview and status of the SIMMER testing pro- 
gram. Scott, L.H. (Los Alamos Sci Lab, NM). pp 197-206 of 
Proceedings of the international meeting on fast reactor 
safety technology, 1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

Los Alamos Scientific Laboratory has undertaken an exten- 
sive experiment analysis program to test the results of SIMMER 
Liquid Metal Fast Breeder Reactor (LMFBR) accident calcula- 
tions. The SIMMER-calculated order-of-magnitude reduction of 
available kinetic energy following a severe hypothetical core-dis- 
ruptive accident (HCDA) can be attributed to (1) purely fluid-dy- 
namic effects; and (2) rate-controlled effects, such as phase transi- 
tions and heat transfer. This article reviews the experiments initially 
chosen for testing of each class of mitigator and reports on the 
status of the analyses. 8 refs. 


23589 Vibration response of cracked cylindrical compo- 
nents of fast reactors. Petroski, H.J.; Glazik, J.L. (Argonne 
Natl Lab, IL). pp 324-333 of Proceedings of the internation- 
al meeting on fast reactor safety technology, 1979. La- 
Grange Park, IL; ANS (1979). 
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From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

Effects of ‘long axial cracks on the radial vibration response 
of cylindrical shells are described, and some implications for fast re- 
actor analysis and safety are discussed. A simple model for the 
cracked shell is employed, and this model provides analytical ex- 
pressions from which one can determine the effects of different pa- 
rameters. 2 refs. 


23590 Status and needs of local-fault accommodation in 
LMFBRs. Warinner, D.K.; Cho, D.H. (Argonne Natl Lab, 
IL). pp 444-452 of Proceedings of the international meeting 
on fast reactor safety technology, 1979. LaGrange Park, IL; 
ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

The status of local-faults studies is reviewed with particular 
emphasis on pin-to-pin propagation and blockages. It interprets the 
recent results of the Dounreay Fast Reactor (DFR) Special Experi- 
ments, and Mol 7B and 7C relative to U.S. LMFBR commercial 
development. The review covers not only analytical, out-of-pile, 
and in-pile work, but also approximately 20 years of selective reac- 
tor experience beginning with BR-5, detailing DFR experiments 
and operations, and ending with BOR-60 and Mol 7C. RandD 
work is proposed to resolve the identified remaining local-fault 
issues. 26 refs. 


23591 Measurement of cladding strain during simulated 
transient tests. Duncan, D.R.; Johnson, G.D.; Hunter, C.W.; 
Hanson, J.E. (Hanford Eng Dev Lab, Richland, WA). pp 
483-492 of Proceedings of the international meeting on fast 
reactor safety technology, 1979. LaGrange Park, IL; ANS 
(1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

A diametral extensometer was developed and employed 
during temperature ramp tests with the Fuel Cladding Transient 
Tester (FCTT). Plastic strains were measured on unirradiated 20% 
cold-worked AISI 316 stainless steel tubing ramped at 5.6 and 
111C/degree/sub s/ with internal pressures from 3.4 to 93.1 MPa. 
Postirradiation tests were performed on fuel pin cladding irradiated 
to 5.8*10/sup 22/ n/cm/sup 2/ (E>0.1 MeV) with irradiation tem- 
peratures to 540/degree/C. For temperatures above 750/degree/C, 
the stress-strain behavior was the same as unirradiated material be- 
havior although the strains at failure were greatly reduced. 9 refs. 


23592 Status and experimental basis of the SAS4A acci- 
dent analysis code system. Cahalan, J.E.; Ferguson, D.R.; 
Wider, H.U.; Bowers, C.H.; Briggs, L.L.; Dunn, F.E.; 
Kyser, J.M.; M ync, L.; Tentner, A.M.; Wang, W.L.; Weber, 
Dz. (Argonne ‘Nail Lab, IL). pp 603- 614 0 Proceedings of 
the international meeting on fast reactor safety technology, 
1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 


ogy; Seattle, WA, USA (19 Aug 1979). 
The status and phenomenological basis of the SAS4A acci- 


dent analysis code are reviewed. The current code organization and 
structure are described. Major new models are summarized, along 
with an indication of relevant experimental results. Future plans for 
development and application to resolution of key safety issues are 
outlined. 15 refs. 


23593 Assessment of early fuel dispersal in the hypotheti- 
cal loss-of-flow accident. Deitrich, L.W. (Argonne Natl Lab, 
IL). pp 615-623 of Proceedings of the international meeting 
on fast reactor safety technology, 1979. LaGrange Park, IL; 
ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

Data presently available from laboratory and in-pile experi- 
ments have been assessed relative to fuel thermal conditions of in- 
terest in energetics mitigation and limited core damage arguments. 
A reasonably consistent picture with respect to fuel disruption 
mode is seen to exist, indicating that the disrupted fuel would be a 
mixture of molten fuel, fission gas, and solid fuel fragments which 
may have experienced some swelling or grain boundary separation. 
The present data base would most adequately support fuel dispersal 
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calculations for the commercial size, heterogeneous-core reactor 
considered. 16 refs. 


23594 Survival of peripheral pins during a TOP-HCDA. 
Yung, S.C.; Wilburn, N.P. (Hanford Eng Dev Lab, Rich- 
land, WA). pp 655-664 of Proceedings of the international 
meeting on fast reactor safety technology, 1979. LaGrange 
Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

This study addresses the survival of peripheral pins within a 
Fast Test Reactor (FTR) subassembly during an unprotected Tran- 
sient Overpower (TOP) Hypothetical Core Disruptive Accident 
(HCDA) with consideration of intrasubassembly incoherencies. An 
analysis of a 50/cent/sub s/ transient for a Beginning-of-Cycle-4 
(BOC-4) core of the FTR was made, beginning with accident initi- 
ation and tracking through the excursion up to the point where 
power decreases to a quasi-steady state value. The study concludes 
that most peripheral pins within an FTR subassembly will survive 
such transient conditions. 12 refs. 


23595 Phenomena and scenarios related to a loss-of-heat- 
sink accident (with scram) in an LMFBR. Bari, R.A.; Pratt, 
W.T.; Perkins, K.R.; Meyer, J.F. (Brookhaven Natl Lab, 
Upton, NY). pp 665-674 of Proceedings of the international 
meeting on fast reactor safety technology, 1979. LaGrange 
Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

The phenomena discussed include the boiling of sodium 
within the reactor vessel, in-vessel natural circulation, the condi- 
tions required for cladding dryout, and the pressurization of the 
containment building following a breach of the primary heat trans- 
port system. An event tree procedure is used to high-light the 
major branching points as they relate to the controlling phenomena 
in the accident progression. 16 refs. 


23596 Event sequence quantification for a loss of shut- 


down cooling accident in the GCFR. Frank, M.V.; Reilly, 
J.T. (Gen At Co, San Diego, CA). pp 685-695 of Proceed- 
ings of the international meeting on fast reactor safety tech- 
nology, 1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

This paper presents a summary of the core-wide sequence of 
events of a postulated total loss of forced and natural convection 
decay heat removal in a shutdown Gas-Cooled Fast Reactor 
(GCFR). It outlines the analytical methods and results for the pro- 
gression of the accident sequence. This hypothetical accident pro- 
ceeds in the distinct phases of cladding melting, assembly wall melt- 
ing and molten steel relocation into the interassembly spacing, and 
fuel relocation. 6 refs. 


23597 Post-accident heat removal: an overview of some 
in-vessel safety considerations. Rivard, J.B.; Coats, R.L. 
(Sandia Lab, Albuquerque, NM). pp 709-720 of Proceedings 
of the international meeting on fast reactor safety technol- 
ogy, 1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

Significant reduction in the hazard potential of a whole-core 
accident in an LMFBR results from retention of the core debris 
within the reactor vessel. An overview of in-vessel debris retention 
topics is given with emphasis on the formation of debris beds, sce- 
nario influence on initial post-accident conditions, description of the 
six debris bed thermal zones of interest, and the retention potential 
for an in-vessel core retention device. 16 refs. 


23598 Containment air cleaning for LMFBRs. Hilliard, 
R.K.; McCormack, J.D.; Owen, R.K.; Postma, A.K. (Han- 
ford Eng Dev Lab, Richland, WA). pp 842-850 of Proceed- 
ings of the international meeting on fast reactor safety tech- 
nology, 1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

A variety of air cleaning concepts was evaluated for poten- 
tial use in future sodium-cooled breeder reactors. A 3-stage aqueous 
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scrubber system was selected for large-scale demonstration testing 
under conditions similar to those postulated for containment vent- 
ing and purging during reactor melt-through accidents. Two tests 
were performed in the Containment Systems Test Facility using a 
quench tank, a jet venturi scrubber and a high efficiency fibrous 
scrubber in series. The results of two tests with Na/sub 2/O/sub 2/ 
and NaOH aerosol and Nal vapor are presented showing >99.9% 
removal of Na/sub 2/O/sub 2/ and NaOH and >99.7% for Nal. 7 
refs. 


23599 Recent results of nuclear aerosol behavior code de- 
velopment. Jordan, H.; Schumacher, P.M.; Lee, K.W.; Gie- 
seke, J.A. (Battelle, Columbus Lab, OH). pp 851-863 of Pro- 
ceedings of the international meeting on fast reactor safety 
technology, 1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 


ogy; Seattle, WA, USA (19 Aug 1979). 

An attempt is made to compare the HAARM-3 aerosol be- 
havior code with three reference codes over the range of hypo- 
thetical accident scenarios currently of interest. This is done by di- 
viding all scenarios into two classes: instantaneous UO/sub 2/ re- 
leases and long-term sodium releases. From the results of the com- 
parison, it does not appear possible, as originally hoped, to define a 
region in the space of the nondimensional groups in which good 
agreement is reached between HAARM-3 and the reference codes. 
Some general conclusions are nevertheless drawn. 10 refs. 


23600 Aerosol behavior code sensitivity and validation. 
Gieseke, J.A.; Lee, K.W.; Jordan, H.; Larkins, J. (Battelle, 
Columbus Lab, OH). pp 864-873 of Proceedings of the in- 
ternational meeting on fast reactor safety technology, 1979. 
LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

A validation procedure Tes been developed which employs 
dimensional and code sensitivity analyses for selecting important 
variables and their ranges for use in validation experiments, and sets 
criteria for comparing experimental and predicted results. The sen- 
sitivity analysis identified aerosol source term and agglomeration 
rate parameters as having the greatest effect on mass leaked from a 
containment. Dimensional analyses showed that agglomeration and 
sedimentation rates are controlling processes in currently postulated 
accidents and identified conditions under which various individual 
agglomeration and deposition rate mechanisms are predominant. 7 
refs. 


23601 Simulations of an unprotected loss-of-flow accident 
with a 37-pin bundle in the sodium loop safety facility. Kraft, 
T.E.; Thompson, D.H.; Anderson, T.T.; Blomquist, C.A.; 
Herceg, J.E.; Holland, J.W.; Kelman, L.R.; Kuzay, T.M.; 
Marr, W.W.; Miles, K.J.; Tessier, J.H.; Thompson, S.D. 
(Argonne Natl Lab, IL). pp 896-904 of Proceedings of the 
international meeting on fast reactor safety technology, 
1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

Two experiments, each using an hexagonal array of 37 full- 
length mixed-oxide fuel pins, have simulated an unprotected loss-of- 
flow accident under prototypic sodium-cooled fast-reactor condi- 
tions. These two experiments are summarized and experimental re- 
sults are compared with accident analysis calculations. It is shown 
that the voiding behavior predicted by the SAS3D accident analy- 
sis code closely agrees with the measurements but the rates of 
blockage formation and fuel melting are somewhat over estimated 
by the code. 8 refs. 


23602 Importance of modeling assumptions in under- 
standing fuel/coolant interactions from in-pile autoclave ex- 
periments. Abramson, P.B.; Garner, P.L. (Argonne Natl 
Lab, IL). pp 905-913 of Proceedings of the international 
meeting on fast reactor safety technology, 1979. LaGrange 
Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

EPIC code has been used to examine post-pin-failure motion 
of fuel into the sodium-filled coolant channel, quenching of the 
fuel, heating of the sodium, and piston motions generated by the 
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pressures in the fuel-coolant interaction zone. The present study fo- 
cuses on some of the uncertainties associated with extending EPIC 
modeling to calculate pressure wave propagation in autoclave ge- 
ometry and discusses how these uncertainties complicate an under- 
standing of the source pressurizations in the experiments. The spe- 
cific geometry and test conditions of the PBE-5S experiment will 
be used for the example calculations. 9 refs. 


23603 TREAT experiments with irradiated fuel simulat- 
ing hypothetical loss-of-flow accidents in large LMFBRs. 
Rothman, A.B.; Simms, R.; McNary, O.; Stanford, G.S.; 
Marsh, G.E. (Argonne Natl Lab, IL). pp 924-933 of Pro- 
ceedings of the international meeting on fast reactor safety 
technology, 1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

TREAT Tests L5, L6, L7 and L8 investigated the potential 
for irradiated LMFBR fuel to disperse in a hypothetical loss-of- 
flow accident in a reactor with a moderately positive sodium void 
reactivity coefficient. Data from these tests substantiate the prob- 
ability that the initial dispersal driving forces occurred during fuel 
melting rather than as a result of fuel vapor pressure, thus illustrat- 
ing the early fuel dispersal potential. 7 refs. 


23604 Effects of fuel distribution on fission density in 
TREAT experiments. Gailar, O.; Klickman, A.E. (Purdue 
Univ, West Lafayette, IN ). pp 934-943 of Proceedings of 
the international meeting on fast reactor safety technology, 
1979. LaGrange Park, IL; ANS (1979). 

From International meeting on fast reactor safety technol- 
ogy; Seattle, WA, USA (19 Aug 1979). 

Calculations were performed in which the distribution or 
density of test fuel was varied radially and axially in explicit three- 
dimensional models of the center of TREAT containing explicit 
fuel pins, stainless steel tubes, heat sinks, and neutron-flux shaping 
absorbers. The KENO-II Monte Carlo program was used. A base 
reference calculation of unperturbed test fuel shows excellent 
agreement with other calculations and measurements. It was found 
that test fuel-TREAT core interactions are negligible, and self- 
shielding and self-induced fission the test fuel are signficant. 4 refs. 
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REFER ALSO TO CITATION(S) 23814, 23815, 23816, 23817, 23855 


23605 (DOE/CE—0008) Physical and chemical energy 
storage program. Project summary data. (Department of 
Energy, Washington, DC (USA)). Mar 1981. 47p. NTIS, 
PC A03/MF AOl1. Order Number DE81023956. 

The Department of Energy's Office of Advanced Conserva- 
tion Technologies (ACT) is developing cost-effective, efficient, reli- 
able, and environmentally acceptable energy storage systems. The 
mission of the Energy Storage Program is to develop devices, proc- 
esses, and subsystems which permit domestic energy resources to 
be supplied at the time and locations where they can be used. In 
this program, energy is stored in thermal, chemical, mechanical, 
and magnetic forms. Generally, the best storage device for a specif- 
ic supply system is one which minimizes the need for converting 
from one energy form to another in the overall system which con- 
sists of production, storage, transportation, and end-user equipment. 
This publication consists principally of summary sheets for each 
active project in the Chemical/Hydrogen, Thermal, Magnetic, Me- 
chanical, Flywheel and Underground Energy Storage Program for 
FY 1980. Each Summary includes: Project Title, Principal Investi- 
gator, Organization, Project Goals, Project Status, Contract 
Number, Contract Period, Funding Level and Funding Source. An 
overview section is given before each set of project summaries. 
(LCL) 


23606 (DOE/ET/26940—T1) Review of National 
Techno-Economic Energy models with particular reference to 
the evaluation of energy storage considerations. Widhelm, 
W.B.; Doyle, T.H. (Maryland Univ., College Park (USA). 
Inst. for Physical Science and Technology). Dec 1980. Con- 
tract FG0O1-79ET26805;AS05-77ET26940. 404p. NTIS, PC 
A18/MF AOl1. 
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The basic econometric considerations used in developing 
National Techno-Economic (NTEE) models are presented, meth- 
ods for comparing NTEE models are discussed, specific NTEE 
models are described in detail, and possible uses of NTEE models 
in energy storage studies are examined. (LCL) 


2501 Magnetic 
REFER ALSO TO CITATION(S) 24745 
2506 Thermal 


REFER ALSO TO CITATION(S) 23379, 23380, 23381, 23382 


23607 (SERI/RR—355-456) Survey of sensible and latent 
heat thermal energy storage projects. Baylin, F.; Merino, M. 
(Solar Energy Research Inst., Golden, CO (USA)). May 
1981. Contract AC02-77CH00178. 335p. NTIS, PC A15/ 
MF AOl1. Order Number DE81024939. 

Ongoing and completed research projects on sensible and 
latent heat thermal energy storage for low-, intermediate-, and 
high-temperature applications are reviewed. Projects in the United 
States and abroad are included. Several research efforts are in the 
index although the project descriptions are absent. Project lists are 
organized into four sections: short-term sensible heat storage; sea- 
sonal sensible heat storage; latent heat storage; and models, eco- 
nomic analysis, and support studies. The organization of the De- 
partment of Energy programs managing many of these projects is 
also outlined. Projects are presented in a standard format that in- 
cludes project title; contractor name and address; funding source; 
monitoring laboratory; funding level and period: status; project de- 
scription; technical and economic parameters; and applications. 


2508 Chemical 
REFER ALSO TO CITATION(S) 23239 
2509 Batteries 


REFER ALSO TO CITATION(S) 23959 


23608 (AD-A—088594) Nickel-zinc batteries for RPV ap- 
plications. Interim technical report 15 Nov 78-15 Dec 79. 
Dappert, D. (Eagle-Picher Industries, Inc., Joplin, MO 
(USA). Couples Dept.). May 1980. Contract F33615-78-C- 
2058. 90p. NTIS, PC AOS/MF AOl1. 

Interim results are presented for a program dealing with the 
placement of nickel-zinc batteries in specific military applications, 
namely the BQM-34A and the PQM-102 Remotely Piloted Vehi- 
cles. The nickel-zinc system was chosen for these applications be- 
cause RPV’s demand a high quality secondary battery that offers a 
compromise between long life (calendar and cycle) and low weight 
and volume. Program tasks include continued development of the 
nickel zinc system, calendar and cycle life testing of the two candi- 
date batteries, qualification testing, and flight testing in operational 
RPV’s. Test results of developmental cells and batteries include 
cycle life testing of various separator materials, high rate/low tem- 
perature discharges with various types of nickel electrodes, zinc 
electrode substrate, and charging methods. Calendar and cycle life 
testing is underway which will demonstrate the ability of the 
nickel-zinc system to be routinely cycled over an extended period 
of time. 


23609 (ANL/OEPM—80-17) Research, development, and 
demonstration of nickel-iron batteries for electric vehicle pro- 
pulsion. Annual report for 1980. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA)). Mar 1981. Contract W-31- 
109-ENG-38. 114p. NTIS, PC A06/MF AO1. 

The FY 1980 program continued to involve full-size, proto- 
type cell, module and battery fabrication and evaluation, aimed at 
advancing the technical capabilities of the nickel-iron battery, while 
simultaneously reducing its potential cost in materials and process 
areas. Improved Electroprecipitation Process (EPP) nickel elec- 
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trodes of design thickness (2.5 mm) are now being prepared that 
display stable capacities of 23 to 25 Ah for the C/3 drain rate at 
200+ test cycles. Iron electrodes of the composite-type are deliver- 
ing 24 Ah at the target thickness (1.0 mm). Iron electrodes are dis- 
playing capacity stability for > 1000 test cycles in continuing 3 
plate cell tests. Finished cells have delivered 57 to 61 Wh/kg at C/ 
3, and have demonstrated cyclic stability to 500+ cycles at 80% 
depth of discharge profiles at Westinghouse. A 6-cell module that 
demonstrated 239 Ah, 1735 Wh, 48 Wh/kg at the C/3 drain rate 
has also been evaluated at the National Battery Test Laboratory, 
ANL. It operated for 327 test cycles, to a level of 161 Ah at the C/ 
3 rate, before being removed from test. Reduction in nickel elec- 
trode swelling (and concurrent stack starvation), to improve cy- 
cling, continues to be an area of major effort to reach the final bat- 
tery cycle life objectives. Pasted nickel electrodes continue to show 
promise for meeting the life objectives while, simultaneously, pro- 
viding a low manufacturing cost. Refinements have occurred in the 
areas of cell hardware, module manifolding and cell interconnec- 
tions. These improvements have been incorporated into the con- 
struction and testing of the cells and modules for this program. 
Temperature tests at 0°C were performed on a 6-cell module and 
showed a decrease in capacity of only 25% in Ah and .29% in Wh 
as compared to 25°C performance. Additional tests are planned to 
demonstrate performance at -15°C and 40°C. 


23610 (CONF-800802—27) Heat-transfer modeling and 
thermal management of batteries. Yao, N.P. (Argonne Na- 
tional Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 
12p. NTIS, PC A02/MF A0O1. Order Number DE81023541. 

From 89. annual meeting of the American Institute of 
Chemical Engineers; Portland, OR, USA (17 Aug 1980). 

Thermal behavior of the battery and its thermal management 
represent an important operational problem which would directly 
affect cycle life, safety, and also the cost of the battery. The degree 
to which the thermal management is required depends on the oper- 
ating characteristics and the application duty cycles of the batteries. 
Two commercial applications for secondary batteries, i.e., electric 
vehicles and electric utility load leveling, are discussed; the types of 
thermal management problems that are unique to various battery 
systems are reviewed; and an example of engineering modeling 
which provides methodology for analysis of and engineering solu- 
tions to the battery thermal problem is presented. 


23611 (CONF-8010159—4) Electrode potential relaxation 
in high temperature Li-Al/FeS engineering cells. Redey, L.; 
Higuchi, S.; Kaun, T.; Martino, F.; Vissers, D.R. (Budapesti 
Mueszaki Egyetem (Hungary); Government Industrial Re- 
search Inst., Osaka, Ikeda (Japan); Argonne National Lab., 
IL (USA)). 1980. Contract W-31-109-ENG-38. 14p. NTIS, 
PC A02/MF AO1. Order Number DE81023838. 

From Fall meeting of the Electrochemical Society; Holly- 
wood, FL, USA (5 Oct 1980). 

The cell resistance and electrode polarization of high tem- 
perature Li-Al/FeS cells were investigated using a current-interrup- 
tion, potential-relaxation tecnique. The special instrumentation pos- 
sesses excellent long term stability and is capable of resolving a 1 
mV. Six to seven orders of magnitude on the time scale can be cov- 
ered. The polarization in most cases was about twice as great in the 
FeS electrode as in the Li-Al electrode. The potential relaxation 
times required to evaluate polarization were of the order of min- 
utes, and the curves appear to contain three characteristic parts: the 
ohmic, the electrochemical, and the chemical and self-discharge 
portions. The electrode polarization for the respective electrodes 
for any state of charge or discharge was a nearly linear function of 
current density. A process associated with equalizing currents has 
been proposed to explain potential changes which occur in the cell 
after external current interruption. Equalizing currents also might 
explain the lack of electrode potential relaxation in the ps to 1 ms 
region of current interruption. 


23612 (CONF-8010159—5) Agglomeration in Li-Al alloy 
electrodes. Fischer, A.K.; Vissers, D.R. (Argonne National 
Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 5p. 
NTIS, PC A02/MF AO1. Order Number DE81023711. 

From Fall meeting of the Electrochemical Society; Holly- 
wood, FL, USA (5 Oct 1980). 
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Lithium-aluminum alloy negative electrodes have shown ex- 
cellent promise for meeting the performance requirements of high 
temperature lithium/iron sulfide batteries being developed for elec- 
tric vehicle propulsion. However, it appears that under certain con- 
ditions, capacity retention by these electrodes can be affected by 
agglomeration of the active material. To study agglomeration, its 
causes, and its electrochemical effects on cell performance, an ex- 
perimental technique was needed to induce agglomeration reprodu- 
cibly in an electrode in the absence of effects from the positive 
electrode and in a reasonably short time. Such a tool allows the ef- 
fects of relevant variables to be isolated controllably. The tool de- 
veloped is a (a + B) Li-Al/LiCI-KCI eutectic/Al cell, in its start- 
ing condition. It is operated under baseline experimental conditions 
whereby extensive agglomeration develops in the originally Al 
electrode in one week. The cell consists of two geometrically iden- 
tical, 2 cm. deep porous electrodes. A reference electrode of (a + 
8B) LiAl is also provided. The geometry, loading (1.128 A-hr of 
17.45 wt. % Li-Al, and 1.460 g. Al), particle size (-60 + 100 mesh) 
of the Li-Al and Al, current density (48 m/A/cm?), temperature 
(450°C), cut-off voltage (0.2 volt, ir-included, in both directions), 
and total duration (1 week) of the cycling are kept constant for the 
baseline situation. Results are discussed. (WHK) 


23613 (CONF-8010159—6) Heat generation in lithium/ 
iron sulfide cells. Farahat, M.M.; Chilenskas, A.A.; Barney, 
D.L. (Argonne National Lab., IL (USA)). 1980. Contract 
W-31-109-ENG-38. 12p. NTIS, PC A02/MF AOl. Order 
Number DE81023715. 

From Fall meeting of the Electrochemical Society; Holly- 
wood, FL, USA (5 Oct 1980). 

An analysis is presented of the heat generated in Li-Al/FeS- 
CueS during constant current cycling. The experimental results give 
the heat generation rates during 40-A charge and 30 to 100-A dis- 
charge of an engineering-size multiplate cell. The average heat-gen- 
eration rate ranged between 5-30 W with rates up to 50% higher at 
the end of discharge. A correlation of the average heat-generation 
rate as a function of discharge current is presented. A comparison 
is made between the estimated and measured temperatures of a 
multi-cell high-temperature module. The comparison shows that the 
temperature history of a battery can be predicted with an accuracy 
greater than 98%. 


23614 (CONF-8010159—7) Cycle life and performance 
evaluation of positive current collectors in Li-Al/FeS cells. 
Bartholme, L.G.; Gay, E.C.; Shimotake, H. (Argonne Na- 
tional Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 
Tp. NTIS, PC A02/MF AO1. Order Number DE81023710. 

From Fall meeting of the Electrochemical Society; Holly- 


wood, FL, USA (5 Oct 1980). 

The current collector in the positive electrode has a signifi- 
cant effect upon the lifetime and cost of high-temperature (450°C) 
Li-Al/FeS cells. The corrosion of potential current-collector mate- 
rials has been extensively investigated in static tests and small cell 
(50 A-hr) tests. Among candidate materials, nickel and low carbon 
steel are readily available materials, but static corrosion tests of 
these materials in a bath of FeS and molten LiCl-KCl indicated ex- 
tremely high corrosion rates, 400 to 500 m/yr® for iron or a low 
carbon steel and 110 to 240 ym/yr for nickel. However, long-term 
tests of these materials under repetitive cycling in a large engineer- 
ing cell (~ 140 A-hr) had not been conducted. A pair of engineer- 
ing-size cells were constructed with a similar design except for the 
positive-electrode collector material, which was nickel for one cell 
and low-carbon steel for the other. Both cells were cycled at the 4- 
hr discharge rate (72 mA/cm?) as well as by pattern discharges 
simulating an urban driving profile and the 8-h charge rate (36 
mA/cm?); the cut-off voltages for discharge and charge were 1.16 
and 1.60 V (IR free), respectively. Deterioration of the current col- 
lectors is usually manifested in increasing cell resistance and de- 
creasing utilization of the active materials during cycling. There- 
fore, these values were monitored as cell cycling progressed. Re- 
sults are presented. (WHK) 


23615 (CONF-8010159—8) Determination of effective 
conductivity of porous ceramic separators of LiAl/LiCI-KCI/ 
FeS cells. Ohno, H.; Shimotake, H. (Argonne National Lab., 
IL (USA)). 1980. Contract W-31-109-ENG-38. 7p. NTIS, 
PC A02/MF AO1. Order Number DE81023836. 
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From Fall meeting of the Electrochemical Society; Holly- 
wood, FL, USA (5 Oct 1980). 

High-temperature (450°C) lithium-aluminum/iron sulfide 
cells containing LiClI-KCI electrolyte are currently under develop- 
ment at Argonne National Laboratory (ANL). In this type of cell, 
electrodes are usually made by pressing mixtures of active material 
powder and electrolyte on a current collecting substrate, thus form- 
ing porous electrode structure. Both the negative and positive elec- 
trodes are isolated by a porous separator composed of a ceramic 
material such as boron nitride (BN) or magnesium oxide (MgO). 
The porous separator provides electrical insulation between the 
electrodes and permits migration of ions between electrodes. The 
porosity of the separator is related to the packing property of the 
material; fibrous material in the form of felt provided high initial 
porosity (~ 93%), while coarse powder material provides low ini- 
tial porosity (~ 60%). The initial porosities of these materials are 
reduced during the formation cycles of the cell due to the expan- 
sion of the electrodes. The open pores within the separator are 
inter-connected with varied degrees of tortuosities, thereby allow- 
ing ionic migration. A large portion of cell resistance occurs be- 
cause of ohmic resistance within the porous electrodes and separa- 
tor. Therefore, knowledge on the effective separator conductivity is 
important. The effective conductivities of BN felt and MgO 
powder of varying porosities, both of which are currently used as 
separator materials, were experimentally determined. The conduc- 
tivity measurements were conducted for given separator porosities 
which were held constant during the experiment. 


23616 (CONF-8010159—9) Status cells: a demonstration 
of Li-Al/FeS cell performance reproducibility, energy reten- 
tion, and extended lifetime. Martino, F.J.; Gay, E.C.; Moore, 
W.E. (Argonne National Lab., IL (USA)). 1980. Contract 
W-31-109-ENG-38. 6p. NTIS, PC A02/MF A0Ol. Order 
Number DE81023709. 

From Fall meeting of the Electrochemical Society; Holly- 
wood, FL, USA (5 Oct 1980). 

Argonne National Laboratory (ANL) is developing lithium 
aluminum/iron sulfide cells for use in batteries for electric vehicle 
propulsion. Early subcontractor multiplate test cells (Mark IA) 
using a BN fabric separator material demonstrated much higher ca- 
pacity decline rates than achieved by bicells, with many multiplate 
cells showing losses of 0.25% per cycle during the first 100 cycles. 
With the Mark II cycle life goal set at 500 cycles with a maximum 
fade rate of 0.10% per cycle, it becomes imperative that the mecha- 
nisms contributing to capacity decline be at least minimized. A key 
objective of the first phase of the Mark II battery development, 
therefore, is the identification of a Li-Al/FeS cell design capable of 
achieving performance reproducibility and energy retention over 
long periods of operation. In addition, Mark II cells are to use BN 
felt separators which have yet to be systematically tested in num- 
bers suitable for statistical confidence. Test cells were operated 
through an initial series of discharge current densities of 37, 74, and 
110 mA/cm? to identify their performance characteristics. Cell ca- 
pacity, energy, and resistance were carefully monitored. Results are 
presented and discussed. (WHK) 


23617 (CONF-8010159—10) Designing stable capacity 
for LiAl/FeS multiplate cells. Kaun, T.D.; Miller, W.E.; 
Arntzen, J.D. (Argonne National Lab., IL (USA)). 1980. 
Contract W-31-109-ENG-38. 6p. NTIS, PC A02/MF AOI. 
Order Number DE81023707. 

From Fall meeting of the Electrochemical Society; Holly- 
wood, FL, USA (5 Oct 1980). 

High-temperature (450 to 475°C) LiAl/FeS cells for an elec- 
tric-vehicle battery are being developed at Argonne National Labo- 
ratory in cooperation with industrial contract partners. The battery 
cell design of the first development battery, Mark IA, contained 
three positive electrodes of FeS with CueS additive and four LiAl 
(46 at. % Li) electrodes in LiCl-KCI eutectic electrolyte. The plu- 
rality of electrodes enabled greater cell capacity per unit of cell 
hardware weight (compared to earlier bicells). A specific energy of 
100 W-h/kg was obtained at a C/4 h discharge rate. These cells, 
with 3.2 mm thick positive electrodes and 17.5 x 17.5 cm electrode 
dimensions, have also provided high (80 to 95%) active material 
utilization. The cycle-life testing of these high utilization cells un- 
fortunately exhibited appreciable capacity decline rates, particularly 
during the initial 50 to 100 cycles. For the Mark IA design, a 
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0.27% decline in capacity per cycle was typical. The MK IA cells 
contained a negative to positive electrode capacity ratio of 1.0, 
while a developmental design (the D build) had a ratio of 1.1. The 
D build cells’ capacity decline rate was generally lower - 0.15% de- 
cline per cycle. Cycle-life tests were performed, and results are pre- 
sented and discussed. (WHK) 


23618 (DOE/OR/04947—T1) Electroanalytical methods 
for monitoring purity of molten salt. Final report, July 1975- 
December 1978, (Florida Univ., Gainesville (USA). Dept. of 
Chemistry). 1979. Contract AS05-760R04947. 14p. NTIS, 
PC A02/MF AOl1. 

The establishment of electrolyte purity criteria for compo- 
nents of the ANL lithium-metal sulfide battery has involved several 
components for analytical observation; (a) trace metals, (b) mois- 
ture, (c) sulfide, total free sulfur and polysulfide contents, and (d) 
Li/K distribution throughout battery segments. Analytical proce- 
dures for characterization of the LiCl-KCl eutectic in lithium-sulfur 
batteries are discussed. (WHK) 


23619 Lithium-aluminium-iron electrode composition. 
Kaun, T.D. (to Department of Energy, Washington, DC 
(USA)). German(FRG) Patent 2,856,488/A/. 5 Jul 1979. 
16p. (In German). 

The solid electrode is composed of 5-50% per atom of lith- 
ium and 50-95% per atom of an aluminium-iron alloy that contains 
20-35% per atomic of iron. The intermetallic conpound Fe2Als par- 
ticipates in the aluminium-iron-alloy. Aluminium is allocated with 
nearly 2-3 atom fractions to each atom fraction of iron in the alloy. 
The electrode has a main portion of Fe2Al; and a by-portion of 
FeAk or FeAls. According to invention the electrode is produced 
as follows: aluminium and iron are heated to a temperature above 
the melting temperature of aluminium and below the melting tem- 
perature of iron. After cooling the melt, it is crushed and the alloy 
particles are integrated in an electrically conducting structure. 


23620 (SAND—81-7120C) Development of a mainte- 
nance-free 100 ampere-hour lead-acid battery for deep dis- 
charge photovoltaic applications. Farris, C. (Eagle-Picher In- 
dustries, Inc., Seneca, MO (USA)). 1981. Contract AC04- 
76DP00789. 7p. (CONF-810642—3). NTIS, PC A02/MF 
AOl. 

From 4. DOE battery and electrochemical contractor's con- 
ference; Washington, DC, USA (2 Jun 1981). 

Progress in evaluating the design and component materials 
for the development of six volt 100 amp-hr maintenance-free lead- 
acid batteries for deep discharge photovoltaic applications is de- 
scribed. (LCL) 
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REFER ALSO TO CITATION(S) 23701, 23813, 23890, 24835 


23621 (DOE/EIA—0205(81/1Q)) Energy Information 
Directory (Formerly: Energy Information Referral Directory). 
First quarter 1981. (Department of Energy, Washington, 
DC (USA). Energy Information Administration). 1981. 
173p. NTIS, PC A08/MF AOl. Order Number 
DE81024976. 

The National Energy Information Center (NEIC) provides 
energy information and referral assistance to federal, state, and 
local governments, the academic community, business and industri- 
al organizations, and the general public. The two principal; func- 
tions related to this task are (1) operating a general access tele- 
phone line and (2) responding to energy-related correspondence ad- 
dressed to the Energy Information Administration (EIA). To assist 
the NEIC staff, as well as other Department of Energy (DOE) 
staff, in directing inquiries to the proper office within DOE or 
other federal agencies, the Energy Information Referral Directory 
was developed. With this issue, the directory has a new title: the 
Energy Information Directory. 
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2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 23624, 23625, 23629, 23669, 23712, 23722, 
23723, 23725, 23726, 23727, 23728, 23729, 23730, 23742, 23743, 23744, 23745, 
23767, 23786, 23804 


23622 (DOE/ET/13752—1) ENECON1: a first-version 
model for analyzing energy-economy interactions. Richmond, 
B.; Schertz, L. (Dartmouth Coll., Hanover, NH (USA). 
Thayer School of Engineering). Apr 1981. Contract AS02- 
79ET 13752. 125p. NTIS, PC A06/MF AO1. Order Number 
DE81023011. 

The purpose of this first-version model of energy-economy 
interactions is to identify the important feedback linkages between 
the energy-producing sector and the rest of the macroeconomy. 
Most previous models have not sought to represent these linkages 
explicitly. Rather, the energy sector is driven by the rest of the 
economy. In ENECONI, the flows of product, money, factor 
inputs and information between the capital, energy, goods and serv- 
ice, household, and government sectors of the economy are repre- 
sented. All flows are conserved. Simulations with the first-version 
model suggest that efforts by the energy sector to acquire capital, 
in order to meet the growing need for domestic production of 
energy, can exert a significantly destabilizing effect on the econo- 
my. This effect may take more than a decade, after capitalization in 
the energy sector has begun, to fully manifest. As the energy sector 
increases its capital intensity, energy prices increase as a conse- 
quence. Because energy is a factor input to capital production, capi- 
tal producers in turn raise their prices. Increased capital prices 
cause energy prices to rise once more. This reinforcing cycle con- 
tinues until the liquidity of the household and goods and service 
sectors (the major employer in the economy) is impactd. When this 
occurs, a general decline in economic activity follows. 


23623 (ORNL/TM—7789) Adjoint sensitivity theory and 
its application to LEAP Model 22C. Alsmiller, R.G. Jr.; 
Barish, J.; Drischler, J.D.; Horwedel, J.E.; Lucius, J.L.; 
McAdoo, J.W. (Oak Ridge National Lab., TN (USA)). Jun 
1981. Contract W-7405-ENG-26. 118p. NTIS, PC A06/MF 
A01. Order Number DE81023864. 

Adjoint sensitivity theory can be used to determine the sensi- 
tivity of results of interest to each of the data elements that enter 
into the calculations. In this paper adjoint sensitivity theory is dis- 
cussed, and its applicability to a large energy-economics model is 
demonstrated by applying it to a specific calculation carried out 
with the Long-Term Energy Analysis Program (LEAP). Numerical 
results for dR/dx, where R is the result of interest and x is any one 
of the data elements, are presented for all x for which dR/dx is ap- 
preciable and for several definitions of R. In a number of cases the 
accuracy of the dR/dx obtained by adjoint methods has been veri- 
fied by direct calculations and these comparisons are also presented. 
The application of the theory as presented requires extensive devel- 
opment work in that a large amount of analytic differentiation must 
be carried out and a substantial effort is needed to evaluate these 
derivatives. In the course of the work, a method was developed 
that would allow all of the required derivatives to be obtained nu- 
merically using LEAP and this method is presented and discussed. 
This numerical method is applicable only to codes with the very 
special modular structure of LEAP. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 23123, 23128, 23309, 23607, 23622, 23623, 
23646, 23649, 23653, 23660, 23662, 23665, 23672, 23711, 23812 


23624 (DOE/TIC—1022359) Modelling energy and soci- 
ety: theory and method in assessing the social effects of 
energy policies. Volume 1. Executive summary. Final report. 
Klausner, S.Z.; Edelstein, R.H. (Center for Research on the 
Acts of Man, Philadelphia, PA (USA)). Dec 1980. 15p. 
NTIS, PC A02/MF AO1. 

This study finds a positive correlation between unemploy- 
ment and per-capita energy use. The social theory upon which the 
study model is based anticipates this otherwise counterintuitive 
finding. It is not the number of men or machines at work but the 
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number of social roles and the intensity of activity in those roles 
which determine the level of energy consumption. The authors 
assess the feasibility of a society/energy model which, when com- 
pleted, may be used to monitor and to forecast the social effects of 
energy policies. They find that such a model is feasible. An intro- 
ductory chapter in Volume Two provides a philosophical ground- 
ing for relating social scientific concepts to social policy, in general 
and establishes a logical basis for the feasibility of the model. 
Volume Two also provides guidelines for the interpretation of 
social activities and rules for conceptualizing those activities in sev- 
eral institutional contexts, religious, political and economic, and in 
the energy social system itself. Volume Three is a mathematical 
statement of typical equations expressing causal relations between 
measures of physical energy consumption and both the attributes of 
various social institutions and the behavior of actors in those insti- 
tutions. 


23625 (DOE/TIC—1022360) Modelling energy and soci- 
ety: theory and method in assessing the social effects of 
energy policies. Volume two. Social meanings of energy. Final 
report. Klausner, S.Z.; Edelstein, R.H. (Center for Research 
on the Acts of Man, Philadelphia, PA (USA)). Dec 1980. 
216p. NTIS, PC A10/MF AOl1. 

The feasibility of a society/energy model was demonstrated 
which, when completed, may be used to monitor and to forecast 
the social effects of energy policies. The introductory chapter of 
this volume provides a philosophical grounding for relating social 
scientific concepts to social policy, in general. This chapter estab- 
lishes a logical basis for the feasibility of the model. Also, guide- 
lines are provided for interpretation of social activities and rules for 
conceptualizing those activities in several institutional contexts, reli- 
gious, political and economic, and in the energy social system itself. 
Specific chapters are entitled: A Critique and an Approach to an 
Energy-Society Model; The Idea of Knowledge for Social Manage- 
ment; The Religious Interpretation of Natural Objects; The Role of 
Physical Objects in Political Institutions; Economic Significances of 
Physical Objects; Energy as an Environmental Issue; Energy in So- 
ciety; and Aggregate Social Indicator Data. (MCW) 


23626 (DOE/TIC—1022361) Modelling energy and soci- 
ety: theory and method in assessing the social effects of 
energy policies. Volume three. The measurement model. Final 
report. Klausner, S.Z.; Edelstein, R.H. (Center for Research 
on the Acts of Man, Philadelphia, PA (USA)). Dec 1980. 
146p. NTIS, PC A07/MF AOI. 

Volume three presents a mathematical statement of typical 
equations expressing causal relations between measures of physical 
energy consumption and both the attributes of various social institu- 
tions and the behavior of actors in those institutions. A way of test- 
ing the proposed model with empirical data is demonstrated. Na- 
tional, annualized time-series data from published sources for the 
period from 1960 to 1974 were used, and empirical tests of the 
model were limited to three strategic types of energy policies: those 
involving fuel price controls, changes in employment rates, and 
changes in economic output. Appendix A presents a report by 
MATHTECH, Inc., Princeton, NJ entitled, Evaluation of Socio- 
Econometric Model of US Energy/Economic Relationships Devel- 
oped by the Center for Research on the Acts of Man; Appendix B 
is a codebook. (MCW) 


23627 (UCRL—53135) Decline in US _ productivity 
growth and the role of R and D for innovation. Austin, A.L. 
(Lawrence Livermore National Lab., CA (USA)). 1 Jan 
1981. Contract W-7405-ENG-48. 21p. NTIS, PC A02/MF 
AOl. 

A collection of data on productivity and innovation is pre- 
sented. The report avoids drawing firm conclusions on the econom- 
ic state of the nation or on policy recommendations, but instead, 
summarizes the implications. The decline in US productivity 
growth is affecting our economic health. The sluggish growth of 
per capita disposable income relative to other countries, the declin- 
ing share of world trade, and decreased technological lead are 
among the symptoms of concern. Productivity increases will re- 
quire revitalized innovation which, in turn, generally starts with R 
and D. These growing concerns will affect future R and D prior- 
ities and the traditional roles that public and private sectors have 
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played. It is clear that these two sectors will have increasing oppor- 
tunities to work together in a more productive fashion with a 
common motivation to increase the US competitive position in 
world trade. Therefore, the government role in energy R and D 
may have to give way to a greater role in civil R and D for inno- 
vation. The form of Federal participation and the nature of the R 
and D are not yet entirely clear, but encouraging government ac- 
tions are forthcoming that could broaden the opportunities and 
mechanisms for a cohesive national effort by both sectors. 


23628 Factors affecting motor-vehicle sales and fuel-econ- 
omy standards. Dobson, R. (Chase Automotive Division, 
Bala Cynwyd, PA). pp 320-332 of Proceedings of the first 
international automotive fuel economy research conference. 
Washington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Motor-vehicle buying trends and consumer attitudes are re- 
viewed to evaluate probable reactions of future prospective buyers 
toward vehicles mandated by the passenger car and light-duty 
truck fuel economy standards. It is noted that automotive fleet fuel 
economy improvements have two basic requirements: (1) advances 
in the fuel economy of new cars and trucks and; (2) buyer accept- 
ance of new motor vehicles. A review of buyer trends indicates 
that consumers have traditionally shown a preference for larger, 
heavier, more versatile vehicles. Demographic projections of the 
Bureau of the Census suggest this preference will be maintained at 
least through 1990. Consumer attitude studies clearly indicate the 
potential for buyer rejection of passenger cars that are required by 
the current fuel economy standards. Furthermore, shifts in consum- 
er sentiment in response to energy shocks, e.g., the Arab oil embar- 
go - do not appear to be developing into a significant and perma- 
nent conservation ethic among consumers. It is concluded that fuel 
economy standards for passenger cars and light-duty trucks should 
be designed to acknowledge the basic preferences of motor-vehicle 
buyers. Failure to do so can cause manufacturers to be deprived of 
resources for further advances of fuel economy and could inhibit 
the introduction of new and more fuel-efficent motor vehicles into 
the automotive fleet. Neither regulatory actions nor manufacturer 
compliance plans should be based on peak levels of consumer re- 
sponses to energy shocks because these peaks quickly recede to a 
baseline of disbelief of, or a lack of concern for, an energy crisis. 
By gradually introducing fuel economy measures into the new 
motor-vehicle fleet, the best chances of buyer rejection can be re- 
duced, and the best interest of fuel conservation can be served. 


23629 Energy management economics. Butkus, A.S. Jr. 
(Enercon, Ltd., Evanston, IL). pp 15-17 of Energy auditing. 
Atlanta, GA; Fairmont Press, Inc. (1980). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

, A simple step-by-step approach for evaluating energy man- 
agement projects utilizing life cycle costing techniques and an out- 
line of the procedure are presented. A sample problem illustrates 
the methodology, assuming a solar heating system which has a col- 
lection system transferring heat by means of a heat exchanger to a 
storage tank. (MCW) 


23630 Economic feasibility analysis of alternative energy 
projects. Hagstrom, K.A. pp 227-230 of Energy utilization: a 
sourcebook of current technology. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

A new methodology and approach to explain ways to make 
alternative energy solutions viable in today’s real world is economic 
feasibility analysis. The approach, based on experience in analyzing 
cogeneration district heating and biomass conversion, is described. 
The approach may be also used to evaluate any energy alternative 
which has the following characteristics: the implementation of the 
project will require significant initial capital expenditure; the energy 
concept does not have a proven track record; there is limited 
public understanding or acceptance of the energy concept; the 
energy alternative is directly competitive with existing energy 
sources and must vie with those alternatives in the open market. 
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23631 Health and property effects of air quality. Mal- 
chon, J. pp 7-12 of Clearing the air: policy and technique. 
i a d, IL; Illinois Environmental Protection Agency 

From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

The author, a citizen activist, reviewed adverse economic ef- 
fects of air pollution on the agricultural industry, on property and 
the tourism industry and on businesses faced with sickness absences 
of personnel or their lack of peak productivity due to chemical sen- 
sitivity. She urged that political and socio-economic factors be 
weighed in cost-benefit studies for clean air. (PSB) 


23632 (DOE/EIA/10752—T1) Financial reporting 
system outline of key issues in the energy industries. (Charles 
River Associates, Inc., Boston, MA (USA)). [nd]. Contract 
AC01-81EI10752. 12p. NTIS, PC A02/MF AOI. 

An outline is provided of key energy policy issues and topics 
that may be pertinent to potential uses of data collected by the 
Energy Information Administration’s Financial Reporting System 
(FRS). The outline is submitted in fulfillment of Task I of contract 
no. DE-ACO01-81EI-10752. The outline will be followed in Task II 
by bibliographic search of the current literature on these key issues 
and in subsequent Tasks by an analysis of the applicability of FRS 
data to the relevant issues. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 23047, 23259, 23626, 23658, 23672, 23752, 
23769, 24120, 24157, 24158, 24159, 24160, 24161, 24162, 24163, 24164, 24165, 
24166, 24167, 24168, 24169, 24170, 24171, 24172, 24176, 24223, 24224, 24225, 
24227, 24416, 24418 


23633 (LA-UR—81-1372) Management alternatives to the 
Clean Air Act amendments of 1977: an analysis of regulatory 
versus economic approaches. Tobin, R.J.; Jaksch, J.A. (Los 
Alamos Scientific Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. 17p. (CONF-810631—3). NTIS, PC A02/ 
MF AOl1. 

From 74. annual meeting of the Air Pollution Control Asso- 
ciation; Philadelphia, PA, USA (21 Jun 1981). 

Market incentives, though appearing very desirable in 
theory, face considerable problems in implementation to any great 
extent in the forseeable future. The problems can be categorized 
economic, political, and geographical. Economically, the issues in- 
clude determining the kind of market interaction to use and the re- 
sultant impacts on the polluter and final product. The adopted 
market mechanism cannot guarantee the desired behavior on the 
part of industry. Politically, there are the issues of power and ac- 
ceptance. Will legislative tax committees delegate their authority to 
set taxes to administrative agencies, which, from an efficiency-en- 
forcement standpoint, may be the best thing to do? Both the public 
and private sectors feel the current system is working reasonably 
well. Is there a reason to temper or change something that is 
known and working for the unknown? President Reagan may re- 
quire that proposed rules and regulations be subjected to cost-bene- 
fit analysis before implementation. However, such a pronouncement 
is a long way from using market mechanisms in lieu of regulation. 
Finally, there are the regional or geographical issues. Different, but 
regionally applied, market incentives may pit one region against an- 
other in attracting industry. Problems may occur if there are multi- 
ple jurisdictional entities within the same region. It is highly unlike- 
ly that existing political or jurisdictional bodies would cede authori- 
ty to each other or to a new political entity. 


23634 (SAND—81-1131C) New approach for assuring ac- 
ceptable levels of protection from occupational safety and 
health hazards. Trauth, C.A. Jr.; Sorenson, J.B. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); New Mexico Univ., 
Albuquerque (USA). Dept. of Political Science). 1981. Con- 
tract AC04-76DP00789. 31p. (CONF-810555—1). NTIS, PC 
A03/MF AOl1. 

From 7. annual SW labor studies conference; Albuquerque, 
NM, USA (1 May 1981). 

This paper briefly describes the approach to environmental, 
safety and health program management and its relevance to the 
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conflict over approaches to the national management of occupa- 
tional safety and health that exists today. 


23635 Please, may I. Hayter, V. pp 50-51 of Clearing 
the air: policy and technique. Springfield, IL; Illinois Envi- 
ronmental Protection Agency (1979). 

From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

The author sees the confusion in implementation of the 
Clean Air Act as an outgrowth of uncertainty over who has the 
enforcement responsibility. (PSB) 


23636 Transportation planning and clean air. Weigle, 
T.G. Jr. pp 52-55 of Clearing the air: policy and technique. 
Springfield, IL; Illinois Environmental Protection Agency 
(19 


Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

An overview of the planning process for arriving at the cur- 
rent environmental policy is presented. (PSB) 


23637 Potential for improving air quality through trans- 
portation systems management. Boyce, D. (Univ. of Illinois, 
Urbana-Champaign). p on at of Clearing the air: policy 
and technique. Springf ield, IL; Illinois Environmental Pro- 
tection yyw (1979). 

From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

Under the Federal Clean A Act Amendments of 1977, 
states must implement transportation system management (TSM) 
tactics in urban areas which have not attained national ambient air 
quality standards for carbon monoxide and photochemical oxidants. 
This paper provides a preliminary assessment of the effectiveness 
and feasibility of using TSM tactics to improve air quality. Based 
on this assessment, the authors conclude that TSM measures should 
be effective in eliminating localized carbon monoxide problems, but 
such measures are not likely to have an impact on regional oxidant 
levels in nonattainment areas. In addition, because most individual 
TSM tactics can have only marginal impacts on regional motor ve- 
hicle emissions, coordinating the planning and implementation of 
many TSM measures will be an essential element of an effective 
TSM program for improving air quality. 


23638 Vanpooling. Fischer, M.S.; Kraemer, S. pp 72-75 
of Clearing the air: policy and technique. Springfield, IL; Il- 
linois Environmental Protection Agency (1979). 

From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

efits derived from company-sponsored vanpools are 

listed: fare control, gasoline, vehicle type, program administration 
and legal considerations are addressed. Optional concerns listed 
relate to insurance considerations, driver health and record, and 
ownership vs leasing. (PSB) 


23639 Implementing the Clean Air Act. Rothblatt, S. 
80-82 of Clearing the air: policy and technique. Springfield, 
IL; Illinois Environmental Protection Agency (1979). 

From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

paper gives a brief history of air pollution control and 

focuses on problems that have evolved from implementing the 
Clean Air Act. (PSB) 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 23667 


2905 Research, Development, Demonstration, And 
Commercialization 


23640 Coupling a gasifier to a combined-cycle plant. 
Quentin, G. EPRI (Electric Power Research Institute) Journal 
; 6: No. 3, 22-27(Apr 1981). 
Test data from a pilot coal-gasification/combined-cycle 
(GCC) power plant indicates that the two can be integrated for 
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base-load service. GCC plants have a higher thermal efficiency, 
lower emissions, less land and water requirement, and maneuver- 
ability (responsiveness to load-demand changes). An Electric 
Power Research Institute (EPRI)-sponsored analysis of transient re- 
sponses compares the simulated responses of different gasifiers 
using entrained-flow and moving-bed technology. Later simulations 
by the Philadelphia Electric Company on a three-state interconnec- 
tion suggests that sequential loading improves response rates at 
GCC plants. The entrained-flow gasifiers, with a constant gas-heat- 
ing value, demonstrated a higher capacity for cyclic operation. 
Both systems are judged suitable for closely-coupled operation 
without needing either gas-storage buffers or supplementary fuels. 
(DCK) 


2906 Nuclear Energy 

REFER ALSO TO CITATION(S) 23123, 23201, 23213, 23228, 24343, 24420 
2907 Transport And Storage 

REFER ALSO TO CITATION(S) 23605 

2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 23424, 23766, 23770, 23796, 23800, 23801, 
23861, 24156 


23641 Second international total energy congress. Part 1: 
the papers. San Francisco, CA; Miller Freeman Publica- 
tions, Inc. (1979). 480p. (CONF-7910152—(Vol.1)). 

From 2. international total energy congress; Copenhagen, 
Denmark (8 Oct 1979). 

Twenty-nine papers cover topics such as: combined heat and 
power generation, district heating and cooling, waste heat utiliza- 
tion, heat pumps, etc. Separate abstracts were prepared for 28 of 
the papers for Energy Abstracts for Policy Analysis (EAPA); one 
paper was selected for Energy Research Abstracts (ERA). The re- 
maining paper was processed earlier. (DLC) 


23642 Second international total energy congress. Part 2: 
the discussions. San Francisco, CA; Miller Freeman Publica- 
tions, Inc. (1979). 138p. (CONF-7910152—(Vol.2)). 

From 2. international total energy congress; Copenhagen, 
Denmark (8 Oct 1979). 

The discussions are divided into twelve sessions and panel 
discussions: energy conservation in Denmark, national energy con- 
servation strategies, integrated public and private cogeneration, co- 
generation by public utilities, political and economic aspects of co- 
ordinating public and private heat and power schemes, new tech- 
niques for heat and power supply, low-temperature district heating, 
heat and power from nuclear sources, introduction of new technol- 
Ogies to cogeneration systems, diesel powered cogeneration con- 
cepts, planning industrial cogeneration schemes, and gas turbines in 
cogeneration. (DLC) 


2910 Conservation 


REFER ALSO TO CITATION(S) 23702, 23703, 23716, 23718, 23721, 23764, 
23773, 23775, 23779, 23796, 23799, 23812, 23814, 23815, 23816, 23817, 23818, 
23819, 23820, 23853, 23862, 23863, 23864, 23865, 23866, 23871, 23872, 23873, 
23874, 23876, 24821 


23643 (DOE/ET/21102—T1) Selected bibliography: cost 
and energy savings of conservation and renewable energy 
technologies. (Meridian Corp., Falls Church, VA (USA)). 
May 1980. Contract ACO1-79ET21102. 221p. NTIS, PC 
A10/MF AOl1. 

This bibliography is a compilation of reports on the cost and 
energy savings of conservation and renewable energy applications 
throughout the United States. It is part of an overall effort to 
inform utilities of technological developments in conservation and 
renewable energy technologies and so aid utilities in their planning 
process to determine the most effective and economic combination 
of capital investments to meet customer needs. Department of 
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Energy assessments of the applications, current costs and cost goals 
for the various technologies included in this bibliography are pre- 
sented. These assessments are based on analyses performed by or 
for the respective DOE Program Offices. The results are sensitive 
to a number of variables and assumptions; however, the estimates 
presented are considered representative. These assessments are pre- 
sented, followed by some conclusions regarding the potential role 
of the conservation and renewable energy alternative. The ap- 
proach used to classify the bibliographic citations and abstracts is 
outlined. 


23644 (DOE/TIC—1021171) Energy conservation 
manual: a guide for local government services in Wisconsin. 
(Dane County Regional Planning Commission, Madison, WI 
(USA)). 1979. 110p. NTIS, PC A06/MF AO1. 

A guide is presented to provide local decision makers and 
administrative personnel with a means to determine their own 
energy consumption patterns and a means to develop energy con- 
servation measures in their day-to-day activities. Chapter I presents 
a description of the program which selected a sample of Wisconsin 
communities to determine their energy consumption patterns and 
identify priority areas for implementing energy conservation meth- 
ods through the use of this guide. Chapter II provides an outline of 
steps on how to begin or organize a program for energy conserva- 
tion. Chapter III presents a checklist of energy conservation meas- 
ures by energy type and by use. Each measure was evaluated by 
the sample communities in terms of its potential for implementation. 
Chapter IV discusses the implementation efforts of the participating 
communities in terms of problems, difficulties, and successes of cer- 
tain conservation measures. A series of appendices are included 
which provide samples of memorandums, resolutions, analysis pro- 
cedures, technical data, etc., to assist in the details of establishing 
an energy conservation program and in the selection of conserva- 
tion methods which are appropriate for a specific situation. (MCW) 


23645 Status reports by government representatives on 
energy use and conservation programs in the automotive 
transportation sector. Finkelstein, M.M. (Dept. of Transpor- 
tation, Washington, DC). pp 5-33 of Proceedings of the first 
international automotive fuel economy research conference. 
Washington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Status reports by government representatives are presented 
on energy use and conservation programs in the automotive trans- 
portation sector in the following countries: USA, German Federal 
Republic, Japan, Italy, United Kingdom, Canada, Sweden, and 
France. (LCL) 


23646 Analysis of the effects of gasoline price and vehi- 
cle-design attributes on consumer choice of motor vehicles. 
Sherman, L.; Manski, C.F. (Cambridge Systematics, Inc., 
MA). pp 307-320 of Proceedings of the first international 
automotive fuel economy research conference. Washington, 
DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Forecasts are presented of household vehicle purchases and 
holdings over the 1978-1985 period covered by Title V fuel econo- 
my standards. The forecasts are based on an econometric model ex- 
plaining the composition, by make, model, and year, of individual 
household vehicie holdings. The empirical analysis is based on a na- 
tional random sample of households contacted in February, 1976. 
Two models are estimated, one explaining the composition of hold- 
ings in one-vehicle households, and the other explaining vehicle 
choices in multiple-vehicle households. These models are incorpo- 
rated, along with empirically estimated models explaining house- 
hold vehicle ownership level and scrappage decisions, in a nation- 
wide aggregate forecasting package. Population behavior is derived 
by simulating the vehicle type choices of each of the households in 
our nationwide sample and aggregating the results, scaled by a sam- 
pling weight. The forecasts of vehicle purchase patterns through 
1985 are developed based on an assumed schedule of vehicle design 
changes and alternative fuel price scenarios. 
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23647 Climate of opinion: consumer beliefs and auto- 
motive innovation. Kernish, R. (National Analysts Division 
of Booz-Allen & Hamilton Inc., Philadelphia, PA). pp 340- 
343 of Proceedings of the first international automotive fuel 
economy research conference. Washington, DC; Depart- 
ment of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Based on consumer research for the government and for 
other clients over the past few years, a number of fundamental be- 
liefs and perceptions appear to underlie consumer opinion as to 
what is acceptable and what is unacceptable in automobiles. This 
paper identified a number of these beliefs in order to begin to un- 
derstand the climate of opinion within which manufacturers and 
importers must operate. 


23648 Consumer attitudes toward fuel shortage and vehi- 
cle purchase intentions. Hunt, M.F. (J.D. Power & Asso- 
ciates, Los Angeles, CA). pp 344-354 of Proceedings of the 
first international automotive fuel economy research confer- 
Ciseo) Washington, DC; Department of Transportation 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

At the beginning of May 1979, approximately 7900 question- 
naires were mailed out to some 3800 families in the National 
Family Opinion Panel. Each family member 16 years of age and 
older was asked to complete the questionnaire for the vehicle of 
which they were principal driver. To date, over 5800 (74%) ques- 
tionnaies have been returned. This survey was the first wave of 
J.D. Power and Associates’ quarterly Automotive Consumer Pro- 
file. Issues discussed in the paper include perceptions of how real 
the shortage is, and who is responsible for the shortage (e.g., manu- 
facturers, OPEC, President Carter, etc.), acceptability of alternative 
vehicle design and manufacturing methods of increasing fuel econo- 
my (e.g., increased use of plastics, elimination of big car produc- 
tion), and preferences for next vehicle purchased, in terms of both 
size and fuel economy. 


23649 Consumer reaction to vehicle fuel economy. 
Heisler, J.T. (Market Facts, Inc., Washington, DC). pp 355- 
359 of Proceedings of the first international automotive fuel 
economy research conference. Washington, DC; Depart- 
ment of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Due to America’s increasing energy shortage, and the fact 
that automobiles take a substantial bite out of shrinking oil supplies, 
the Federal government has set regulations for the production of 
more fuel efficient automobiles (The Energy Policy & Conservation 
Act of 1975). In order to comply with mandated fuel economy 
standards, automobile manufacturers have employed various engi- 
neering strategies: downsizing, construction with lighweight materi- 
als, and diesel engines. Consumer reaction to these fuel economy- 
induced vehicle changes are discussed as well as the fuel economy 
issues themselves. The study is based on empirical data gathered 
through an on-going consumer research program conducted during 
1978. Four sets of hypotheses are discussed. These hypotheses ex- 
amine the relationship between a number of variables (i.e., vehicle 
operator characteristics, economic issues, and fuel economy op- 
tions) with respect to fuel economy-related attitudes and behavior. 
Conclusions drawn from these hypotheses are presented and their 
implications discussed. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 23630, 23660, 23665, 23751, 23753, 23767 


23650 (DOE/EP—0016) Estimated electric demand and 
supply for summer 1981: contiguous United States. Staff 
report. (USDOE Assistant Secretary for Environmental 
Protection, Safety and Emergency Preparedness, Washing- 
ton, DC). May 1981. 60p. NTIS, PC A04/MF AO1. Order 
Number DE81023957. 

The most recent data available concerning projected electri- 
cal peak demands and available power resources for the 1981 
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summer peak period, as reported by electric utilities in the contigu- 
ous US, are summarized. The data on loads, purchases and sales, 
and planned capability, grouped by Regional Council areas and by 
Electric Regions within the Council areas, were obtained from the 
Reliability Council ERA-411 reports dated April 1, 1981, filed with 
the Department of Energy. In some instances the data have been 
revised by staff of the Division of Power Supply and Reliability 
after discussions with the Councils. No wide-spread large-scale reli- 
ability problems are foreseen for electric power supply this 
summer, on the basis of the supply and demand projections fur- 
nished by the Councils. In some Electric Regions reserve margins 
could drop to levels considered inadequate for reliable service, if 
historical generating unit outage levels recur. If projected demands 
occur and the possible large-scale outages of capacity take place, in 
these Regions, customers may experience unreliable service during 
the summer months. However, the reserves listed for these Regions 
must be viewed in the context of the capacity available within the 
corresponding Reliability Council area and the ability of the trans- 
mission network to make that capacity available where needed. 
Careful management of generating and transmission facilities by 
utility personnel engaged in system operation will be necessary if 
difficulties are to be minimized. 


23651 Energy choices: scarcity or abundance. Douglas, J. 
EPRI (Electric Power Research Institute) Journal ; 6: No. 3, 
28-31(Apr 1981). 

Technical background information provided by staff of the 
Energy Study Center. 

The current energy crisis may be viewed in the future as one 
of a long line of energy transitions now that energy-supply-side de- 
velopments are making oil substitutes more attractive. Shifting from 
oil and gas to solid fuels for power generation could displace virtu- 
ally all Middle East imports. Oil-shale development and coal con- 
version to liquids and gases are both ready for commercial-size 
demonstration, but conservation will be the critical short-term 
factor. For the US to expand abundant domestic energy sources in 
order to maintain the economy will require a philosophical shift 
from limited growth to more-effective resource use. An aggressive 
energy policy is also necessary for the US to maintain its postion of 
leadership in a world of limited resources and expanding demands 
from developing countries. Critical public choices must be made 
soon in the area of risk tradeoffs. (DCK) 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 23060, 23624, 23625, 23626, 23628, 23659, 
23662, 23719, 23768, 23795 


23652 Energy strategy on five continents. Lee, B.S.; Sen, 
C.T. Chicago, IL; Institute of Gas Technology (1981). 19p. 
(NP—1902716). 

Energy programs in Japan, New Zealand, Brazil, South 
Africa, and Federal Republic of Germany are examined. All aban- 
doned their previous energy policies following the initial oil shock 
of 1973 by immediately putting in place programs designed to 
reduce dependence on oil imports by developing domestic re- 
sources, diversifying sources of supply, and conserving energy - 
programs that were expanded following the second oil shock of 
1979. Their governments took the lead in formulating overall na- 
tional policy, while industry implemented the programs with vary- 
ing degrees of government participation and financial support. 
Short-term economics were not the prime consideration in develop- 
ing these programs, for the use of indigenous resources is not neces- 
sarily cheaper than imported oil on a strictly per-barrel basis. But 
these countries have been willing to pay a premium that takes into 
account the very-real, though perhaps less-obvious, long-term ef- 
fects of reduced reliance on imports: a slowdown in inflation; more 
jobs for citizens; freedom from the vicissitudes of geopolitics; and 
increased security of supply - the so-called externalities. The impor- 
tance these countries assign to their efforts toward energy self-reli- 
ance is evident from the size of their expenditures. 
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23653 Market effects of CAFE-induced changes in auto- 
motive attributes: a hedonic demand analysis. Boyd, J.H. 
(Charles River Associates Inc., Boston, MA). pp 332-340 of 
Proceedings of the first international automotive fuel econo- 
my research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Federal corporate average fuel economy (CAFE) regulations 
are expected to change not only fuel economy but also other car 
attributes such as price, weight, and exterior size. Other attributes 
valued by consumers, including interior size, quality of ride, and 
cargo-carrying capacity, are expected to be less affected. Auto- 
mobile attributes, including those affected by the regulations, are 
important determinants of choice by customers among the various 
makes and models offered by US and foreign manufacturers. The 
probable market effects of CAFE-induced changes in attributes of 
the various makes and models of automobiles are discussed. Elastic- 
ities of market shares with respect to price and other attributes are 
calculated for individual car lines, for size classes, and for manufac- 
turers. The implications of CAFE standards for consumer accept- 
ance of downsized cars, for changes in consumer welfare from 
changes in prices and other attributes, and for corporate market 
shares are discussed. The CRA hedonic demand model, a multino- 
mial logit probability choice model with random coefficients, is 
used. We derive the valuations consumers place on characteristics, 
taking into account differences in taste among consumers for the 
various attributes; these valuations are based on attributes and ob- 
served market shares of some 150 models and submodels in the 
1977 and 1978 model years. 


23654 National energy plan. Bauer, R.H. (Dept. of 
Energy, Argonne, IL). pp 1-3 of Energy auditing. Atlanta, 
GA; Fairmont Press, Inc. (1980). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

, Government's role and the present situation of energy sup- 
plies in the US, especially for petroleum, are discussed. Incentives 
now in place dealing with energy conservation, enhanced domestic 
energy production, and new ways to use alternate fuels are briefly 
discussed. (MCW) 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 23045, 23059, 23060, 23123, 23128, 23129, 
23129, 23135, 23135, 23666, 24121 


23655 (PB—81-106288) Western energy: the interregional 
coal analysis model. Technical bulletin. Green, J.W. (Eco- 
nomics, Statistics, and Cooperatives Service, Washington, 
DC (USA). Natural Resource Eonomics Div.). Aug 1980. 
264p. NTIS, PC A12/MF AOl. 

This report describes a method for anticipating some of the 
impacts of coal development under different policy options. The In- 
terregional Coal Analysis Model (ICAM) for the Western States, 
projects the likely shifts in the patterns of coal production, trans- 
portation, and utilization which might result from alternative policy 
strategies. It describes the structure of and the data in two models. 
The 1975 model describes the coal mining-large electrical genera- 
tion plant interactions which existed in 1975. It develops a base so- 
lution against which alternative scenario solutions are compared. 
The 1985 model portrays a reasonable reference case for 1985. It 
also develops a base solution for use in comparing scenario analy- 
ses. 


23656 On forecasting electric utility fossil fuel consump- 
tion. Uri, N.D. (US DOE, Washington, DC). Energy Con- 
version and Management ; 20: No. 2, 145-150(1980). 

The objective of the analysis is to develop a model to fore- 
cast the consumption of fossil fuels by electric utilities on a month- 
to-month basis. A scheme is devised and implemented that shares 
out for fossil fuel generation (net of coal), the consumption of resid- 
ual fuel oil, distillate fuel oil, crude oil and natural gas. A multino- 
mial logit specification is used whereby the share of each of these 
fuels is a function of relative prices, weather, time, seasonal factors 
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and extraneous influences (e.g. a coal strike). The results, when 
compared to actural shares, prove to be most acceptable. 10 refs. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 23239 


23657 (LA-UR—81-1387) Nonpetroleum mobility fuels 
and military-energy self-sufficiency. Freiwald, D.A.; Barat- 
tino, W.J. (Los Alamos Scientific Lab., NM (USA)). 1981. 
Contract W-7405-ENG-36. 20p. (CONF-810656—1). NTIS, 
PC A02/MF AOl. 

From Nonpetroleum vehicular fuels II conference; Detroit, 
MI, USA (16 Jun 1981). 

Nonpetroleum hydrocarbon fuels will likely serve as transi- 
tion fuels for a few decades after petroleum sources become scarce. 
But nonpetroleum hydrocarbon fuels are ultimately either non- 
renewable (e.g., coal and oil shale synfuels) or are inefficient to 
produce. Nuclear sources (supplemented by solar, geothermal, etc., 
as available) for electric power generation and hydrogen produc- 
tion provide a combination that can be used for military energy 
needs including mobility fuels, namely liquid hydrogen. This ap- 
proach can give the military energy self-sufficiency for stationary 
needs as well as ground vehicles, ships, and aircraft. System inte- 
gration concepts are discussed, and concepts for a methodology to 
evaluate source-to-use pathways for different classes of military 
bases are outlined. 


23658 Synthetic fuels: meeting the costs of environmental 
protection. Males, R.; Hopkinson, J. EPRI (Electric Power 
Research Institute) Journal ; 6: No. 3, 18-21(Apr 1981). 

The role of fuels in the national energy picture is examined 
to see if synthetic fuels will be compatible with environmental and 
economic goals. Uncertainty over the projected size of the econo- 
my in the year 2000 and the energy efficiency of that economy is 
responsible for much of the debate. The environmental movement 
which sought to redress past practices by requiring zero discharge 
gave way to the philosophy of best available technology to control 
effluents, and is now evolving toward a more objective cost-effec- 
tive approach. This concept is complicated by the difficulty in pre- 
dicting and assessing environmental effects. A comparison of the 
emission standards of several countries differs because their social 
values, physical and cultural needs, interpretation of pollutant ef- 
fects, and problem-solving approaches vary. If the problem is re- 
duced to one of risking the effects of burning coal in a boiler or 
risking not needing the energy - and if the synfuels debate focuses 
on air effluents, liquid and solid wastes, water contamination, and 
water-use concerns - the costs of synfuels production in certain re- 
gions will be prohibitive and in most regions will be manageable. 
The costs of an energy shortfall that leads to international conflict 
underscores the need for compromise. (DCK) 


2960 Electric Power 


REFER ALSO TO CITATION(S) 23316, 23422, 23711, 24196, 24834 


23659 (CONF-8010152—2) Analysis of the proposed cost 
regulations under the Powerplant and Industrial Fuel Use 
Act. Hanson, D.A. (Argonne National Lab., IL (USA)). 
1980. Contract W-31-109-ENG-38. 16p. NTIS, PC A02/MF 
A011. Order Number DE81023723. 

From International Association of Energy Economists con- 
ference; Washington, DC, USA (5 Oct 1980). 

There is considerable disagreement and debate regarding the 
extent to which the Fuel Use Act will increase coal and other alter- 
nate-fuel use in industry. There are many exemptions available. The 
paper focuses on the cost exemption only. The main finding is that 
the proposed cost-exemption rules (45 FR 42190-42212, June 23, 
1980) may allow a temporary cost exemption up to five years after 
the time when coal use becomes cheaper than oil use. Section 2 
presents how oil and coal costs are calculated. Section 3 describes 
the criteria for cost exemptions. These criteria are compared with 
the cost-minimizing criterion. Section 4 presents a numerical illus- 
tration and some comparative static results. Section 5 presents other 
findings related to how oil prices are represented, the importance of 
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the capacity-utilization factor, and distortions related to the age of 
the existing facility. (MCW) 


23660 (DOE/CS/10045—T2) Choosing an_ electrical 
energy future for the Pacific Northwest: an alternative sce- 
nario. Beers, J.R.; Cavanagh, R.C.; Lash, T.R.; Mott, L. 
(Natural Resources Defense Council, Inc., San Francisco, 
CA (USA)). 19 May 1980. Contract FG03-79CS10045. 
319p. NTIS, PC A1l4/MF AO1. 

A strategy is presented for averting the short-term energy 
supply uncertainties that undermine prospects for stable economic 
development in the Pacific Northwest. This strategy is based on: an 
analysis of the present electric power consumption by various end- 
use sectors; comparison of incentives to promote energy conserva- 
tion and lower demand growth; analysis of alternatives to current 
dependency on hydro power; and a study of the cost of planning 
and implementing future power supply programs. (LCL) 


23661 (DOE/EIA—0010(80)) Electric energy and peak 
load data 1980 annual. Energy data report. (Department of 
Energy, Washington, DC (USA). Energy Information Ad- 
ministration). 12 Jun 1981. 38p. NTIS, PC A03/MF AOl1. 
Order Number DE81024281. 

This Electric Energy and Peak Load Annual summarizes 
electric load data of the past five years and projected electric load 
data for ten years, as reported by major electric utility systems and 
pools in the United States. It provides data from which historical 
and projected electric utility load growth patterns can be seen. 
Thus, it provides a basis for determining the adequacy of existing 
sources of electric energy. Summaries are presented at the national 
and regional levels on the Net Energy for Load 1976 to 1989 and 
Peak Load 1976 to 1990. Each of these subjects is covered in a sep- 
arate chapter. Each chapter contains related text, tables, and 
graphs. 


23662 (DOE/TIC—1022114) Staff analysis of the energy 
and economic impacts of the President's program for reducing 
oil and gas consumption in the utility sector. (USDOE As- 
sistant Secretary for Policy and Evaluation, Washington, 
DC. Office of Electrical Systems). 21 Apr 1980. 50p. NTIS, 
PC A03/MF AOl1. 

The President's proposed legislation of March 6, 1980, to 
reduce the consumption of oil and gas used for the production of 
electricity by the nation’s utilities is discussed. The program out- 
lined in the legislation establishes a target of displacing one million 
barrels/day of oil and gas by 1990. A variety of methods including 
coal conversions, conservation, replacing existing oil and gas plants 
with new generating units that use coal and other alternative fuel, 
and other means are discussed that are cost-effective. This paper 
provides: (1) a background discussion of the current use of oil and 
gas as boiler fuels by utilities; (2) a description of the impediments 
hindering the displacement of these fuels; and (3) estimates of the 
likely effects of the proposed program designed to achieve the 
President's objectives of reducing utility consumption of oil and gas 
and lowering US oil imports. 


23663 (EPRI-EA—1852-SR) Problem of second best and 
the efficient pricing of electricity. Johnson, M.B.; Clower, 
R.W. (Electric Power Research Inst., Palo Alto, CA 
(USA)). May 1981. 37p. NTIS, PC A03/MF AOl1. Order 
Number DE81903317. 

The feasibility and potential usefulness of extending the eco- 
nomic welfare theory of second best to electricity pricing is exam- 
ined. The theory of second best concerns the efficiency of the 
economy when some products are not priced at maginal cost. It has 
been suggested that this theory be extended to develop rules for 
pricing electricity at other than marginal-cost prices since other 
portions of the energy sector are not characterized by marginal-cost 
pricing. Such deviations of price from marginal cost for electricity 
may result in an economically more-efficient allocation of resources 
(second-best allocation) and social gains. However, this study con- 
cludes that formal extensions of second-best theory would contrib- 
ute little, if anything, as a practical guide for the ratemaker or regu- 
lator. Such analysis would require impractically elaborate and spe- 
cialized assumptions, while second-best interventions to the existing 
state of affairs of the market are likely to entail considerable setup 
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and maintenance costs. Given this negative conclusion regarding 
the practicality of second-best allocations, what pricing rule should 
be employed in the regulated industries. The authors point out that 
marginal-cost pricing in isolated cases cannot be supported by con- 
ventional welfare analysis alone. However, they defend marginal- 
cost pricing on the grounds that it accords with business-like be- 
havior in other sectors of the economy and that such behavior has 
produced economic results which must be judged satisfactory by 
elementary survival tests. 


23664 (FERC—0058) Electric-Utility Depreciation Prac- 
tices, 1976: Classes A and B privately owned companies. 
(Federal Energy Regulatory Commission, Washington, DC 
(USA)). Dec 1980. 70p. NTIS, PC A04/MF AOl1. 

This publication discusses and presents, in a series of tables, 
pertinent data relating to the actual depreciation practices followed 
by 212 electric utility companies. These companies account for vir- 
tually all of the investment and revenue of the privately owned 
sector of the electric light and power industry in the US. These 
data are presented for informational purposes only and are not in- 
tended to represent an evaluation by the FERC of the adequacy of 
depreciation rates or depreciation reserves. Depreciation rates and 
reserves should be reviewed periodically by the company to assure 
that they adequately reflect company experience and current and 
expected future conditions. 


23665 (NP—1902749) Cost of service information FY 
1979. Subpart B. (Tennessee Valley Authority, Chattanooga 
(USA)). 1 Nov 1980. 619p. NTIS, PC A99/MF AO1. 

The following items related to cost of service information 
for September 1978 through June 1979 are included in this volume 
and were submitted by TVA in compliance with FERC order No. 
48: tables of accounting cost data; average hourly energy costs for 
the system; long-term debts; marginal cost information; generating 
costs; POWSYM, the production costing computer program; trans- 
mission costs; peak power demand; projected system loads for peri- 
ods from 1980 to 1990; end-use data for October 1978 to September 
1979; calculated costs of providing service; and marginal cost cal- 
culation method and results. (LCL) 


23666 New fuels for old. Lihach, N. EPRI (Electric 
Power Research Institute) Journal ; 6: No. 3, 6-12(Apr 1981). 

A combination of price, availability, and government policies 
is forcing electric utilities to look to non-oil fuels even though only 
a small percentage of the conversions will be uncomplicated. Even 
those plants that originally burned coal will require extensive modi- 
fications to meet present pollution regulations and to restore their 
coal preparation and handling equipment. Hybrid fuels, such as 
coal-oil and coal-water, offer the flexibility of oil at a lower cost, 
but many utilities lack the capital to gamble on non-traditional al- 
ternatives. The Electric Power Research Institute (EPRI) programs 
that can provide the information that utilities need to make fuel de- 
cisions include work on coal and oil or water mixtures, municipal 
solid wastes, peat, and wood residues. The information EPRI gath- 
ers will allow utilities to identify the alternative best suited to their 
existing equipment, financial position, environment, and location. 


(DCK) 


23667 Status of proposed energy projects. Allen, E. Sac- 
ramento, CA; California Energy Commission's Publications 
Unit (1981). 95p. (NP—1903339). 

Information on the energy projects planned by investor- 
owned electric utilities, municipal utilities, local irrigation districts, 
and the State Department of Water Resources is provided. Synthet- 
ic fuel projects planned by Pacific Gas and Electric and Southern 
California Edison are also covered. Projects are discussed in chron- 
ological order in individual utility sections, with details on the loca- 
tion, fuel type, electric capacity, and project status. Currently, re- 
source additions approximately 23,195 megawatts are planned, with 
approximately 7328 megawatts under construction. Miscellaneous 
cogeneration, resource recovery, and hydroelectric projects are 
covered. 


23668 Utility load management programs. Moore, D.L. 
pp 69-70 of Energy utilization: a sourcebook of current 
technology. Atlanta, GA; Fairmont Press, Inc. (1980). 
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From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Brief descriptions are given for the following load manage- 
ment programs: time-of-use rates; air conditioner cycling; cool stor- 
age; heat storage; dual fuel systems; interruptible rates; and water 
heater control. The load management system at Pacific Gas and 
Electric Company is described and its testing and evaluation pro- 
gram is outlined. Functions of some energy management systems 
purchased by commercial and industrial customers of PG and E are 
summarized. 


23669 Modeling TOD pricing effects on electric utility 
loads. Niemeyer, E.V. pp 71-76 of Energy utilization: a 
sourcebook of current technology. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Use of a load shape model in simulating the effects of time- 
of-day prices on electric utility loads is described. It provides gen- 
eral insights about modeling time-of-day pricing and it suggests a 
methodology by which utility planners can assess the potential im- 
pacts on system loads of this and other pricing structures. The re- 
sults are given for the general North-Central region of the US. The 
analysis presented compares the effects of TOD pricing under alter- 
native assumptions about the degree of price response by consum- 
ers, alternative assumptions about the ratio of peak to off-peak 
prices, and alternative modeling specifications of the response to 
TOD pricing. 


23670 Utilities’ role in energy management. Luke, R.S. 
Jr. pp 77-80 of Energy utilization: a sourcebook of current 
technology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Detroit Edison in an effort to optimize energy consumption 
has explored and evaluated technologies in the Ludington pump 
storage system, the Jubilee solar home, a greenhouse, and a central 
heating system. Other special tests are in progress on interruptible 
air conditioning, automatic meter reading, Hickory circuit, rates. 
Information available to residential customers on consumption pat- 
terns, energy saving capabilities, technical knowledge, and means 
for effective communications between customer and utility is de- 
scribed. An approach for implementing an effective load manage- 
ment program for commercial and industrial customers is discussed. 
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REFER ALSO TO CITATION(S) 23656, 23708, 23709, 23715, 23769, 23786, 
23792, 23793, 23794 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 23256, 23262, 23266, 23309, 23315, 23340, 
23348, 23357, 23383, 23393, 23394, 23396, 23402, 23408, 23409, 23643 


23671 (CONF-801210—(Absts.)) 3rd Miami international 
conference on alternative energy sources. Nejat Veziroglu, T. 
(Miami Univ., Coral Gables, FL (USA). Clean Energy Re- 
search Inst.). 1980. Contract FG05-77CS60167. 1007p. 
NTIS, PC A99/MF AOl1. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

The conference includes sessions on solar energy, ocean 
thermal energy, wind energy, hydro power, nuclear breeders and 
nuclear fusion, synthetic fuels from coal or wastes, hydrogen pro- 
duction and uses, formulation of workable policies on energy use 
and energy conservation, heat and energy storage, and energy edu- 
cation. The volume of the proceedings presents the papers and lec- 
tures in condensed format grouped by subject under forty-two ses- 
sions for 319 presentations. 


23672 (CONF-810140—2) Community-based assessment 
and planning of energy futures. Carnes, S.A. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
17p. NTIS, PC A02/MF AO1. 
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From Community energy planning conference; Gatlinburg, 
TN, USA (20 Jan 1981). 

The Decentralized Solar Energy Technology Assessment 
Program (DSETAP) is discussed. In this program four communities 
were involved in an assessment of the compatibility of diverse con- 
servation and renewable energy-supply technologies and communi- 
ty values and goals and in community planning for the implementa- 
tion of compatible energy demand and supply alternatives. The ap- 
proach taken by these communities has several basic components, 
including: (1) recruiting and organizing for the assessment planning 
process; (2) collection and analysis of data related to community 
energy use and indigenous renewable-energy resources; (3) creation 
and maintenance of a community education and information pro- 
gram; (4) development of policies favorable to the development of 
preferred community futures; and (5) development of implementa- 
tion or action strategies. How these components were carried out 
by the four communities in the DSETAP is reviewed. Particular at- 
tention is paid to a number of important issues which were raised 
during the course of the DSETAP, including the role of public par- 
ticipation, group decision-making techniques, the role of technical 
information in citizen and group decision-making, and linkages be- 
tween assessment planning and the relevant policy process. 


23673 Arkansas community energy study handbook. 
Little Rock, AR; Arkansas Department of Energy (1981). 
43p. (NP—1903451). 

A guide for people in Arkansas who are interested in helping 
their community understand their energy use and do something 
about their dependence on non-renewable resources, this handbook 
outlines pertinent questions to explore: who makes decisions; how 
are they made; how should energy costs be allocated; and who will 
profit from energy dollars. The handbook outlines how a communi- 
ty can organize to study these questions and lists appropriate refer- 
ences. The major subjects include a breakdown of the level of pres- 
ent and recent past energy use by sector, projections of future 
energy use, evaluating the alternative of conservation and renew- 
able energy sources, an inventory of renewable resources, and 
policy considerations. Several procedural options are suggested to 
communities once they have organized and completed their study. 
45 references, 8 tables. (DCK) 
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REFER ALSO TO CITATION(S) 23076, 23077, 24004, 24005, 24211 


23674 (CONF-800608—5) Evaluation of particulate con- 
trol devices for magnetohydrodynamic power plants. Powers, 
C.M.; Schlenger, B.J.; Farber, P.S. (Argonne National Lab., 
IL (USA)). 1980. Contract W-31-109-ENG-38. 20p. NTIS, 
PC A02/MF A0O1. Order Number DE8 1023567. 

From Air Pollution Control Association annual meeting; 
Montreal, Canada (Jun 1980). 

The body of information presented is directed to those who 
are involved with the control of particulate emissions specifically, 
from coal-fired open-cycle magnetohydrodynamic (MHD) power 
plants. Several factors unique to an MHD power plant influence 
the entrained particulate characteristics. The MHD combustor op- 
erates at temperatures sufficiently high that a large fraction of the 
coal ash will be vaporized. This slag vapor will condense to form 
small particles in the MHD channel. Potassium salts, seed material 
added at the combustor to increase gas conductivity, become a sub- 
stantial constituent of the particulate. The presence of potassium, as 
well as the coal ash constituents, affect the particle resistivity. 
Available particulate control devices (scrubbers, electrostatic preci- 
pitators, and fabric filters) that have been successfully used by utili- 
ties were evaluated for their applicability to MHD. Because of the 
high percentage of fine particulate, fabric filters and electrostatic 
precipitators were primarily considered. The pertinent variables 
that are expected to influence the design of particulate control de- 
vices for MHD power plants are examined. Results indicate that 
both devices have the potential to meet current emission limits. 
Fabric filters appear to have an economic advantage over electro- 
static precipitators. 
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23675 (CONF-800617—7) Heat-transfer scaling laws for 
MHD radiant boilers. Im, K.H.; Ahluwalia, R.K. (Argonne 
National Lab., IL (USA)). 1980. Contract W-31-109-ENG- 
38. 10p. NTIS, PC A02/MF AO1. 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

A combined convection-gas radiation, two-zone flow model 
is formulated for study of the heat transfer characteristics of MHD 
radiant boilers. The radiative contributions of carbon dioxide, water 
vapor, potassium atoms, and slag particles are included in the for- 
mulation. The model is used to analyze the scale-up of heat transfer 
in radiant boilers with refractory thickness, wall emissivity, and 
boiler size, under conditions of a gas composition and slag particle 
spectrum typical of coal-fired MHD combustion. A design proce- 
dure is suggested for sizing radiant boilers so as to achieve required 
heat extraction rate and to provide a flow residence time that is 
adequate for decomposition of NO/sub x/ to acceptable levels. 


23676 (CONF-800617—10) Heat-transfer scaling laws for 
MHD channels and diffusers. Ahluwalia, R.K.; Im, K.H. 
(Argonne National Lab., IL (USA)). 1980. Contract W-31- 
109-ENG-38. 9p. NTIS, PC A02/MF AOl1. 

From 7. international conference on MHD electrical power 
generation; Cambridge, MA, USA (16 Jun 1980). 

A quasi-three-dimensional flow model is used to study the 
convective and radiative heat transfer characteristics of coal-fired 
MHD channels and diffusers. The radiative contributions of carbon 
dioxide, water vapor, potassium atoms, and slag particles are all in- 
cluded in the model. The scale-up of heat transfer with the size of 
MHD channels and diffusers is characterized as an aid to extrapola- 
tion of experimental heat transfer measurements. The scale-up of ra- 
diation with the channel or diffuser size, centerline temperature, 
wall temperature, boundary layer thickness, gas pressure, and aver- 
age size and number density of slag particles is investigated. Gener- 
alized plots of gas emissivity and absorptivity are provided for use 
in estimating radiative heat transfer in MHD channels and diffusers. 


23677 (CONF-800980—43) Construction program for a 
large superconducting MHD magnet system at the coal-fired 
flow facility. Wang, S.T.; Genens, L.; Gonczy, J.; Ludwig, 
H.; Lieberg, M.; Kraft, E.; Gacek, D.; Huang, Y.C.; Chen, 
C.J. (Argonne National Lab., IL (USA)). 1980. Contract W- 
31-109-ENG-38. 6p. NTIS, PC A02/MF AOl. Order 
Number DE81023883. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

The Argonne National Laboratory has designed and is con- 
structing a 6 T large aperture superconducting MHD magnet for 
use in the Coal-Fired Flow Facility (CFFF) at the University of 
Tennessee Space Institute (UTSI) at Tullahoma, Tennessee. The 
magnet system consists of the superconducting magnet, a magnet 
power supply, an integrated instrumentation for operation, control 
and protection, and a complete cryogenic facility including a CTI 
Model 2800 helium refrigerator/liquefier with two compressors, 
helium gas handling system and a 7500 liter liquid helium dewar. 
The complete system will be tested at Argonne, IL in 1981. The 
magnet design is reviewed, and the coil fabrication programs are 
described in detail. 


23678 (DOE/ET/10790—T1) MHD generator compo- 
nent development. Quarterly report, July 1980-September 
1980. (Avco-Everett Research Lab., Inc., Everett, MA 
(USA)). Nov 1980. Contract AC01-77ET10790. 28p. (FE— 
2519-16). NTIS, PC A03/MF AO1. 

The overall objectives of this program are the design, fabri- 
cation, and delivery of test channels (nozzle, channel, diffuser, in- 
strumentation and controls, and all necessary facility service con- 
nections) to the CDIF for MHD generator tests. Progress is report- 
ed. (WHK) 


23679 (DOE/ET/10815—T3) MHD coal-fired flow fa- 
cility baseline water-quality study. Woods Reservoir, May 
1979-April 1980. Cooper, J. (Tennessee Univ., Tullahoma 
(USA). Space Inst.). Dec 1980. Contract AC02-79ET 10815. 
234p. NTIS, PC Al1l/MF AOl1. 

The Department of Energy (DOE) Magnetohydrodynamics 
(MHD) Coal-Fired Flow Facility (CFFF) is located on Woods 
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Reservoir at The University of Tennessee Space Institute (UTSI). 
Part of the role of UTSI, as participants in the DOE program, is to 
document environmental aspects of coal-fired MHD. In early 1979, 
prior to operation of the CFFF, a water quality program was initi- 
ated to establish baseline conditions for the reservoir. The study 
was designed to provide an accurate assessment of water quality 
which could be used as a basis for comparison to evaluate the 
impact, if any, of the plant operation on the aquatic environment. 
Results of a one year baseline study of water quality on Woods 
Reservoir are presented in this report. The key findings are that 
this reservoir is a eutrophic lake. Its predominant ions are calcium 
and bicarbonate and its pH is circumneutral. 


23680 (DOE/ET/11056—T3) Research and development 
studies for MHD/coal power flow train components. Techni- 

progress report, 1 September 1979-31 August 1980. 
Bloom, M.H. (Polytechnic Inst. of New York, Farmingdale 
(USA)). 1980. Contract AC01-78ET11056. 308p. NTIS, PC 
Al14/MF AOl. 

The aim of this program is to contribute to certain facets of 
the development of the MHD/coal power system, and particularly 
the CDIF of DOE with regard to its flow train. Consideration is 
given specifically to the electrical power take-off, the diagnostic 
and instrumentation systems, the combustor and MHD channel 
technology, and electrode alternatives. Within the constraints of the 
program, high priorities were assigned to the problems of power 
take-off and the related characteristics of the MHD channel, and to 
the establishment of a non-intrusive, laser-based diagnostic system. 
The next priority was given to the combustor modeling and to a 
significantly improved analysis of particle combustion. Separate ab- 
stracts were prepared for nine of the ten papers included. One 
paper was previously included in the data base. (WHK) 


23681 (DOE/ET/11056—T3, pp 7p, Paper 1) Prelimi- 
design for the power take-off singly-loaded 


nary 
magnetohydrodynamic channels. Levi, E. (Polytechnic Inst. 


of New York, Brooklyn). 1980. NTIS, PC Al4/MF AOl1. 

In Research and development studies for MHD/coal power 
flow train components. Technical progress report, 1 September 
1979-31 August 1980. 

A one-dimensional analysis of diagonal-conducting-wall 
MHD channels leads to design principles for the power take-off 
and good qualitative agreement with experimental data. Analytical 
refinements which account for two- and three-dimensional effects 
enhance the accuracy of performance predictions. 


23682 (DOE/ET/11056—T3, pp 7p, Paper 2) Electrical 
nonuniformities in diagonally connected generators. Kuo, S.; 
Cheo, B.; Levi, E. (Polytechnic Inst. of New York, Farm- 
ingdale). 1980. NTIS, PC Al4/MF AO1. 

In Research and development studies for MHD/coal power 
flow train components. Technical progress report, 1 September 
1979-31 August 1980. 

Experimental data show that stationary nonuniformities may 
occur at much longer wavelengths than the unstable ones predicted 
by the linear theory. A nonlinear analysis shows that the mecha- 
nism of mode coupling may be responsible for this occurrence. It is 
found that the instability regime extends over a much wider param- 
eter range than previously determined. Analyses also show that 
over sections of the channel, the Hall field may diminish or even 
reverse. 


23683 (DOE/ET/11056—T3, pp 41p, Paper 3) Two-di- 
mensional power take-off analysis in diagonal conducting wall 
channels. Kuo, S.; Levi, E. (Polytechnic Inst. of New York, 
Farmingdale). 1980. NTIS, PC A14/MF AO1. 

In Research and development studies for MHD/coal power 
flow train components. Technical progress report, 1 September 
1979-31 August 1980. 

A true two-dimensional analysis of diagonal-conducting-wall 
MHD channels leads to design principles for the power take-off 
and good quantitative agreement with experimental data. The effect 
of power take-off schemes on the output power level is investigated 
analytically. It is found that it is possible to design the electrical cir- 
cuit of the channel with passive elements in the take-off region, 
and, achieve a fairly even lead current distribution under changing 
load conditions without loss of power output. 
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23684 (DOE/ET/11056—T3, pp 3lp, Paper 4) Wall 
leakage effect on non-uniformities in diagonal MHD-chan- 
nels. Kuo, S.; Levi, E.; Cheo, B. (Polytechnic Inst. of New 
York, Farmingdale). 1980. NTIS, PC A1l4/MF AOl1. 

In Research and development studies for MHD/coal power 
flow train components. Technical progress report, 1 September 


1979-31 August 1980. 
The effect of wall leakage, symmetric as well as asymmetric 


is examined in the linear and nonlinear regimes. It is found that: (1) 
the range of wavelength in the nonuniformities is reduced and in 
the asymmetric case splits into two separate pass-bands; (2) depend- 
ing on the wave length, forward waves can propagate both up- 
stream and downstream, backward waves only upstream; (3) the 
growth rate is minimal when the leakage at the cathode wall is four 
times that of the anode wall; and (4) in all cases, a resistance intro- 
duced in the diagonal bars reduces the growth rate by a constant. 


23685 (DOE/ET/11056—T3, pp 22p, Paper 5) Develop- 
ments in laser based diagnostic techniques. Lederman, S. 
(Polytechnic Inst. of New York, Farmingdale). 1980. NTIS, 
PC Al4/MF AOl1. 

In Research and development studies for MHD/coal power 
flow train components. Technical progress report, 1 September 


1979-31 August 1980. 
Several laser based diagnostic techniques, applicable to fluid 


dynamic and combustion research consisting of the spontaneous 
Raman effect, coherent anti-Stokes Raman scattering, coherent 
Raman gain spectroscopy, laser induced fluorescence and the laser 
Doppler velocimeter are discussed. Characteristic features of each 
of these techniques are brought forth. It is shown that these 
modern, laser based diagnostic techniques are capable of measuring 
most of the variables of interest in fluid dynamics and combustion 
research. Among these are the temperature, species concentration, 
velocity, turbulent intensity temperature and concentration fluctu- 
ation as well as a number of correlation and crosscorrelation pa- 
rameters. Practical examples of the applicability to flow fields and 
combustion diagnostics are presented. 


23686 (DOE/ET/11056—T3, pp 1lp, Paper 6) Unified 
spontaneous Raman and CARS system. Lederman, S.; Posil- 
lico, C. (Polytechnic Inst. of New York, Farmingdale). 
1980. NTIS, PC A1l4/MF AOl1. 

In Research and development studies for MHD/coal power 
flow train components. Technical progress report, 1 September 


1979-31 August 1980. 
A novel arrangement which permits the utilization of a 


single Q-switched high power Ruby laser to obtain simultaneously 
CARS (Coherent Anti-Stokes Raman Scattering), and spontaneous 
Raman signals is described. With the two versions indicated one 
has the additional option to choose between two operating frequen- 
cy ranges as may be required due to possible inteference of ambient 
radiation. With this system upon incorporating a LDV, a most ver- 
satile diagnostic apparatus for flow fields and combustion research 
is made available. 


23687 (DOE/ET/11056—T3, pp 63p, Paper 7) One-di- 
mensional flow model for coal combustors. Peter, W.O. 1980. 
NTIS, PC A14/MF AOl1. 

In Research and development studies for MHD/coal power 
flow train components. Technical progress report, 1 September 


1979-31 August 1980. 
A quasi-one-dimensional approach to the analysis of a high 


temperature coal combustor is presented. The results obtained with 
these equations are compared to present analyses. An existing 
chemical equilibrium code is then utilized to improve the accuracy 
of the required input data to this analysis. An operating MHD com- 
bustor is modelled assuming a specified chemical heat release. Both 
adiabatic and radiative heat loss cases are examined. Results ob- 
tained are shown to be in agreement with the present-day literature. 


23688 (DOE/ET/15601—T1) Testing and evaluation of 
heat recovery/seed recovery components. (Mississippi State 
Univ., Mississippi State (USA)). Feb 1981. Contract AC02- 
80ET15601. 50p. NTIS, PC A03/MF AO1. Order Number 
DE8 1023298. 

The overall objective of this work is to establish a data base 
for heat transfer, slagging effects on heat transfer surfaces, metal 
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durability, secondary combustor performance, secondary combustor 
design requirements, and other information pertinent to the design 
of heat recovery/seed recovery (HRSR) components for an open- 
cycle, coal-fired MHD power plant. As an integral part of this 
effort, Mississippi State University will also develop, construct, and 
verify the performance of packaged microprocessor-controlled di- 
agnostic instrumentation for the characterization of parameters in 
MHD system components. Mississippi State University has con- 
structed a test stand that can simulate the gas-slag-seed stream com- 
position, temperature, and metal/fireside environmental conditions 
for the radiant furnace, superheater, and other HRSR components. 
The test stand is being used to study the effect of combustion stoi- 
chiometry and secondary combustion on NO/sub x/ generation, 
heat transfer, and gas stream properties. The microprocessor-con- 
trolled diagnostic instruments are being evaluated by using them on 
the test stand to measure temperatures and characterize the gas- 
slag-seed stream. The facility will also be used to obtain corrosion- 
erosion data on off-the-shelf commercial materials, to evaluate gas- 
stream and heat transfer models, and to perform, as directed by 
DOE, any tests necessary to supply data for the National MHD re- 
seach effort and especially the HRSR program. The project tasks 
are outlined, and project management is described. (WHK) 


23689 (DOE/NASA/10769—15) Preliminary investiga- 
tion of acoustic oscillations in an H2-O2 fired Hall generator. 
Phillips, B. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). 1981. 
Contract AI01-77ET10769. 12p. (CONF-810639—4; NASA- 
TM—81756). NTIS, PC A02/MF AOl1. 

From 19. symposium on the engineering aspects of 
magnetohydrodynamics; Tullahoma, TN, USA (15 Jun 1981). 

Burner pressure oscillations and interelectrode voltage oscil- 
lations measured in an open-cycle supersonic flow Hall generator 
are presented. The ionized gas for the channel was supplied by 
seeding the approximately 1 Ib/sec of hydrogen-oxygen combustion 
products with cesium. Since both the burner and the channel were 
located within magnetic fields exceeding 4 Tesla during operation, 
an infinite probe pressure measurement technique was used to meas- 
ure burner pressure oscillations. Calibration of the burner pressure 
transducer using a resonance tube technique is presented. Evidence 
is presented for the existence of the first longitudinal mode of oscil- 
lations (5000 Hz) within the burner. Interelectrode voltage oscilla- 
tions were simultaneously measured at two seperate axial stations. 
The magnitude change and the phase shift between the two signals 
was interpreted as a decaying magnetoacoustic wave driven by the 
burner that propagates at local gas plus sonic velocities. The ampli- 
tude of the electrical voltage oscillations at the start of the power 
producing region of the channel varied with the magnetic field. 
This variation is compared with the results of a simple perturbation 
analysis. Arguments are presented for using an unsteady model for 
analyzing wave processes in channels. 


23690 (DOE/NASA/10769—17) Assessment of disk 
MHD generator for a base-load powerplant. Chubb, D.L.; 
Retallick, F.D.; Lu, C.L.; Stella, M.; Teare, J.D.; Loubsky, 
W.J.; Louis, J.F.; Misra, B. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center; Westinghouse Electric Corp., Pittsburgh, PA 
(USA); Massachusetts Inst. of Tech., Cambridge (USA)). 
1981. Contract AI01-77ET10769. 15p. (CONF-810639—2). 
NTIS, PC A02/MF AOl1. 

From 19. symposium on the engineering aspects of 


magnetohydrodynamics; Tullahoma, TN, USA (15 Jun 1981). 

A summary of the results from a recent Westinghouse-MIT 
systems study of the disk MHD generator are presented. Both open 
and closed-cycle disk systems were investigated in the Westing- 
house-MIT study. Costing of the open-cycle disk components 
(nozzle, channel, diffuser, radiant boiler, magnet and power man- 
agement) was done. However, no detailed costing was done for the 
closed-cycle systems. Preliminary plant design for the open-cycle 
systems was also completed. Based on the system study results, an 
economic assessment of the open-cycle systems is presented. The 
following open-cycle plant efficiencies, eta/sub t/, were calculated. 
For a directly fired preheat system with 1920°K (2006°F) preheat 
temperature eta/sub t/ = 45.5%, for a directly fired system with 
1650°K (2500°F) preheat temperature eta/sub t/ = 43.4%, for a 
separately fired preheat system at 1920°K (2006°F) eta/sub t/ = 
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39% and for an oxygen-enriched system with low temperature re- 
cuperative preheat eta/sub t/ = 40.5%. Costs of the open-cycle 
disk components are less than comparable linear generator compo- 
nents. Also, costs of electricity for the open-cycle disk systems are 
competitive with comparable linear systems. Advantages of the disk 
design simplicity are considered. Improvements in the channel 
availability or a reduction in the channel lifetime requirement are 
possible as a result of the disk design. 


23691 (DOE/NASA/10769—18) Conceptual design of 
the MHD engineering test facility. Bents, D.J.; Bercaw, 
R.W.; Burkhart, J.A. (National Aeronautics and S Ad- 
ministration, Cleveland, OH (USA). Lewis esearch 
Center; Massachusetts Inst. of Tech., Cambridge (USA). 
Francis Bitter National Magnet Lab.; Argonne National 
Lab., IL (USA); Gilbert Associates, Inc., Reading, PA 
(USA)). 1981. Contract AI01-77ET10769. 10p. (CONF- 
810639—3). NTIS, PC A02/MF AO1. 

From 19. symposium on the engineering aspects of 
magnetohydrodynamics; Tullahoma, TN, USA (15 Jun 1981). 

The reference conceptual design is summarized of the MHD 
Engineering Test Facility (ETF), a prototype 200 MWe coal-fired 
electric generating plant designed to demonstrate the commercial 
feasibility of open cycle MHD. Main elements of the design are 
identified and explained, and the rationale behind them is reviewed. 
Major systems and plant facilities are listed and discussed. Con- 
struction cost and schedule estimates are presented, and the engi- 
neering issues that should be reexamined are identified. 


23692 Slag and other liquid behavior on vertical surface 
at near-freezing temperature. Im, K.H. (Argonne National 
Lab., IL); Chung, P.M. AJAA (American Institute of Aero- 
nautics and Astronautics) Journal ; 18: No. 11, 1382- 
1389(Nov 1980). 

Deposition of liquid droplets from turbulent stream to verti- 
cal surface and the subsequent transient behavior of the liquid layer 
are analyzed for the surface temperatures near the freezing point of 
the liquid. General wave behavior of the equations governing the 
liquid layer is elucidated. The analysis is applied to the problem of 
slag layer accumulation on the passage walls of a 
magnetohydrodynamic regenerative heat exchanger using the coal 
combustion product as the heat source. The wave behavior predicts 
the emergence of an accumulation shock that leads to clogging of 
the passges for certain cyclic operations. 


23693 Magnetohydrodynamic (MHD) channel corner 
seal. Spurrier, F.R. (to Dept. of Energy). US Patent 
4,230,959. 28 Oct 1980. Filed date 6 Mar 1979. vp. 

PAT-APPL-018099. 

A corner seal for an MHD duct includes a compressible por- 
tion which contacts the duct walls and an insulating portion which 
contacts the electrodes, sidewall bars and insulators. The compress- 
ible portion may be a pneumatic or hydraulic gasket or an open-cell 
foam rubber. The insulating portion is segmented into a plurality of 
pieces of the same thickness as the electrodes, insulators and 
sidewall bars and aligned therewith, the pieces aligned with the in- 
sulator being of a different size from the pieces aligned with the 
electrodes and sidewall bars to create a stepped configuration along 
the corners of the MHD channel. 


23694 Measurement and prediction of the pressure differ- 
ence through a two-phase liquid-metal MHD generator. 
Dunn, P.F. (Argonne National Lab., IL). International Jour- 
nal of Heat and Mass Transfer ; 23: 1686-1690(1980). 
Thirty-seven system parameters - including temperatures, 
pressures, flow rates, voltages, magnetic flux densities, and void 
fractions - required for generator performance analysis and 13 addi- 
tional parameters required to monitor the system were measured, 
scanned, and stored by the facility data acquisition system for each 
experimental run. The duration of each run was approximately 15 
minutes, during which each parameter was recorded a minimum of 
seven times. Each parameter varied by less than 2% from its aver- 
age. The static pressures along the generator were measured with 
seven pressure transducers, which were spaced at intervals of ap- 
proximately 10.5 cm (4.1 in.) along one generator electrode wall. 
The inlet gas pressure was monitored with an additional pressure 
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transducer, and inlet liquid and gas temperatures with thermocou- 
ples located between the outer pipe walls and the piping insulation. 
Mass flow rates and mixture qualities were calculated from the 
volumetric flow rates measured by the respective liquid (electro- 
magnetic) and gas flowmeters, the pressures, and the temperatures. 
Thulium-170 gamma-ray sources were used in conjunction with de- 
tector/counter instrumentation to measure void fraction profiles at 
three locations along the length of the generator. Results are pre- 
sented and discussed. (WHK) 


23695 Cryogenic aspects of the UTSI-CFFF supercon- 
ducting dipole magnet for MHD research. Niemann, R.C. 
(Argonne National Lab., IL); Wang, S.T.; Dawson, J.W. 
Advances in Cryogenic Engineering ; 25: 30-38(1980). 

The Argonne National Laboratory has designed and is con- 
structing a 6-T, 0.8-m minimum warm bore superconducting dipole 
magnet system for magnetohydrodynamic (MHD) research. The 
system will be installed and operated at the University of Tennessee 
Space Institute (UTSI) Coal Fired Fuel Facility (CFFF). The 
system will consist of a coil assembly contained in a liquid helium 
cryostat, a helium refrigerator/liquefier system, and controls and in- 
strumentation for cooldown and steady-state operation. The design, 
instrumentation, and operation of the cryogenic system are de- 
scribed. (WHK) 


23696 Final design of a superconducting MHD magnet 
for the Coal-Fired Flow Facility at the University of Tennes- 
see Space Institute. Wang, S.T. (Argonne National Lab., 
IL); Turner, L.R.; Genens, L. Advances in Cryogenic Engi- 
neering ; 25: 19-29(1980). 

The superconducting magnet system (SCMS) consists of a 
superconducting magnet, magnet cryostat, a helium refrigerator/liq- 
uefier facility, a helium gas-handling system, apparatus for cryogen- 
ic transfer and storage, a magnet power supply, an integrated in- 
strumentation and control system including a computer for magnet 
operation, data acquisition, system status and diagnosis, and magnet 
protection. The complete system will be tested at Argonne and in- 
stalled at the Coal-Fired Flow Facility (CFFF) at the University of 
Tennessee Space Institute (UTSI) in 1981. The coil configurations, 
conductor design, coil structure, cryostatibility, electromagnetic 
forces and pressure, structural support and stress analysis, and 
power supply and magnet protection are described. (WHK) 


3003 Thermoelectric Generators 


23697 (LA—8881-PR) Méilliwatt Generator Project. 
Progress report, October 1980-March 1981. Maraman, W.J. 
(comp.). (Los Alamos National Lab., NM (USA)). Jun 1981. 
Contract W-7405-ENG-36. 48p. NTIS, PC A03/MF AOl1. 
Order Number DE81024012. 

This formal biannual report covers the effort related to the 
Milliwatt Generator Project (MWG) carried out for the Depart- 
ment of Energy, Office of Military Application by the Los Alamos 
National Laboratory. Most of the studies discussed here are of a 
continuing nature. Results and conclusions may change as the work 
continues. Published reference to the results cited in this report 
should not be made without the explicit permission of the person in 
charge of the work. 


3005 Fuel Cells 


23698 (EPRI-EM—1814) O, reduction on platinum cata- 
lysts in H3PO,. Final report. (Case Western Reserve Univ., 
Cleveland, OH (USA)). Apr 1981. 137p. NTIS, PC A07/ 
MF AOl1. Order Number DE81903299. 

Results are presented of a study examining the optimization 
of the performance of platinum electrocatalysts for the reduction of 
Oy in fuel cells using phosphoric acid as the electrolyte. The mech- 
anism and kinetics of O2 reduction on platinum electrocatalysts is 
summarized, and platinum dissolution, acid reduction by hydrogen, 
and effects of impurities on the reaction are detailed. Recommenda- 
tions based on the present research are included. 
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23699 Fuel cell oxygen electrode. Bevolo, A.J.; Daniel- 
son, G.C.; Shanks, H.R.; Weber, M.F. (to Dept. of Energy). 
US Patent 4,232,097. 4 Nov 1980. Filed date 7 Mar 1979. 
vp. 

° PAT-APPL-018211. 

An oxygen electrode for a fuel cell utilizing an acid electro- 
lyte has a substrate of an alkali metal tungsten bronze of the formu- 
la: AXWOs where a is an alkali metal and X is at least 2, which is 
covered with a thin layer of platinum tungsten bronze of the for- 
mula: PtYWOs where Y is at least 0.8. 


23700 Fuel cell developments and their applications. 
Fiore, V.B. pp 305-306 of Energy utilization: a sourcebook 
of current technology. Atlanta, GA; Fairmont Press, Inc. 
(1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The operation, components, and various types of fuel cells 
and fuel cell power plants are briefly discussed. A brief history of 
the TARGET 40 kW fuel cell power plant development program is 
given. (WHK) 
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23701 Energy utilization: a sourcebook of current tech- 
nology. Atlanta, GA; Fairmont Press, Inc. (1980). 398p. 
(CONF-7910105—). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Separate abstracts are prepared for 58 papers presented at 
the conference. Three papers were previously abstracted and en- 
tered into the appropriate DOE energy data bases. 


23702 Role of plastics in energy conservation. Axtell, 
W.R. pp 365-369 of Energy utilization: a sourcebook of cur- 
rent technology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 


USA (28 Oct 1979). 
The popular notion that plastics are oil in solidified form and 


are energy-intensive is challenged. It is pointed out that the use of 
plastics, as a group, conserves energy. The level of conservation ac- 
complished to date through the use of plastics is a very significant 
one and the potential exists for plastics to play an even greater role 
in energy conservation of the future. Relative energy consumption 
of plastics versus non-plastic alternatives in the production of end- 
use products is examined. Data on plastics use in many areas are 
tabulated. 


23703 Local ordinances as barriers to energy conserva- 
tion. Mason, S.E. Lansing, MI; Michigan Department of 
Commerce (1980). 92p. (NP—1902611). 

Part I examines the ordinances of Ann Arbor and attempts 
to identify how the ordinances encourage or discourage energy 
conservation, specifically in the following: density, parking, out- 
door lighting, home occupations, vegetation, renewable energy 
sources, bicycles, and new development. Recommendations for 
local ordinance revisions which could serve as a guide for many 
Michigan communities are presented in Part II. A bibliography is 
included. (MCW) 
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REFER ALSO TO CITATION(S) 23751, 23783, 23786, 23789, 23793 


23704 (AD-A—089075) Energy conservation and manage- 
ment study of aircraft hangars at selected air force bases. 
Final report Jul-Dec 79. Leslie, N.P. (GARD, Inc., Niles, 
IL (USA)). Jan 1980. Contract F08635-79-C-0266. 100p. 
NTIS, PC AO5/MF AOl1. 

Most existing Air Force aircraft hangars were not originally 
designed to conserve energy according to present criteria. This 
study determines the sources of energy waste in hangars at three 
representative bases, quantifies the losses, and analyzes the econom- 
ic feasibility of various retrofit ideas to reduce losses. 
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23705 (ANL/CNSV-TM—S0, pp 143-157) Treatment of 
domestic sewage with the anaerobic filter. DeWalle, F.B.; 
Kennedy, J.C.; Zeisig, T.; Seabloom, R. (Univ. of Washing- 
ton, Seattle). Jan 1981. NTIS, PC A12/MF AOl1. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

The present study conducted a statistical evaluation of per- 
formance data of laboratory scale anaerobic filters treating domestic 
sewage using septic tanks as control treatment units. The R? of the 
regression equation: %BOD Removal = bo + b:(In BOD/sub in/) 
+ b(in SS/sub in/) + bs(time™') indicated that the model ac- 
counted for more than 90% of the variability for 4 of the 5 filters 
studied and for 6 of the 10 septic tanks. A similar equation for the 
suspended solids removal could not account for any of the variabil- 
ity. The coefficient b; ranging from 4 to 19 was significant at the 
5% level for 4 of the 5 filters, while be was not significant and bs 
significant for 2 of the 5 filters indicating that the influent BOD is 
the primary factor determining the removal efficiency and that the 
actual effluent concentration is independant of the influent concen- 
tration. 


23706 (BNL—51325) Technology for the development of 
high-efficiency oil-fired residential heating equipment. Final 
report. Locklin, D.W.; Hazard, H.R. (Battelle Columbus 
Labs., OH (USA)). Jun 1980. Contract AC02-76CHO00016. 
264p. NTIS, PC Ail2/MF AOl. Order Number 
DE81023860. 

The marketplace is now ready for low-capacity burners to 
minimize the detrimental effects on seasonal efficiency that burner 
oversizing can bring about and to meet the needs of new energy- 
efficient homes. This report presents a review and assessment of 
technology that should be considered in the development of effi- 
cient residential oil-burning equipment having capability for reli- 
able, low-capacity operation. The focus in this review is on promis- 
ing technical approaches having potential application to unconven- 
tional types of oil burners and to efficient heat exchangers, includ- 
ing those that operate partially in the mode of condensing moisture 
from the flue gases to regain the latent heat of vaporization. Results 
show the following concepts are recommended for further investi- 
gation in the development of efficient oil-fired heating equipment: 
modified high-pressure atomizing systems (anti-clogging nozzles, 
preheaters, return-flow nozzles); alternative methods of atomization 
(air, ultrasonic, thermal aerosol generators); blue-flame burners; 
pulse-combustion systems; and condensing-type heat exchangers. 
Special R and D focus is recommended on aspects of burner per- 
formance sensitivity to fuel quality, of pollutant emissions, and of 
long-term reliability. 


23707 (DOE/CS/23337—2) Seasonal performance of air 
conditioners - an analysis of the DOE test procedures: the 
thermostat and measurement errors. Report No. 2. Lamb, 
G.D.; Tree, D.R. (Purdue Univ., Lafayette, IN (USA). Ray 
W. Herrick Labs.). Jan 1981. Contract AC02-80CS23337. 
194p. NTIS, PC A09/MF AOI. 

Two aspects of the DOE test procedures are analyzed. First, 
the role of the thermostat in controlling the cycling of conditioning 
equipment is investigated. The test procedures call for a cycling 
scheme of 6 minutes on, 24 minutes off for Test D. To justify this 
cycling scheme as being representative of cycling in the field, it is 
assumed that the thermostat is the major factor in controlling the 
cycle rate. This assumption is examined by studying a closed-loop 
feedback model consisting of a thermostat, a heating/cooling plant 
and a conditioned space. Important parameters of this model are in- 
dividually studied to determine their influence on the system. It is 
found that the switch differential and the anticipator gain are the 
major parameters in controlling the cycle rate. This confirms the 
thermostat’s dominant role in the cycling of a system. The second 
aspect of the test procedures concerns transient errors or differ- 
ences in the measurement of cyclic capacity. In particular, errors 
due to thermocouple response, thermocouple grid placement, 
dampers and nonuniform velocity and temperature distributions are 
considered. Problems in these four areas are mathematically mod- 
eled and the basic assumptions are stated. Results from these 
models help to clarify the problem areas and give an indication of 
the magnitude of the errors involved. It is found that major dis- 
agreement in measured capacity can arise in these four areas and 
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can be mainly attributed to test set-up differences even though such 
differences are allowable in the test procedures. An understanding 
of such differences will aid in minimizing many problems in the 
measurement of cyclic capacity. 


23708 (DOE/EIA—0262/1) Residential energy-consump- 
tion survey: 1979-1980 consumption and expenditures. Part I. 
National data (including conservation). (Department of 
Energy, Washington, DC (USA). Office of Consumption 
Data System). Apr 1981. 160p. NTIS, PC A0O8/MF AOl1. 
Order Number DE81024283. 

The results of the second residential energy consumption 
survey are presented. Data on consumption and expenditures are 
presented for the year April 1979 through March 1980. Tables are 
also presented which indicate the cost and incidence of major insu- 
lation added to US households in 1978 and 1979. The tables are 
from the final data file that contains imputations for missing data 
and includes information from the mail questionnaires. This report 
contains selected tabulations for each of the four Census regions for 
the period 1978-1980. Included are: a summary of findings showing 
comparisons in residential energy consumption between the 1978 to 
1979 and 1979 to 1980 time periods a description of how the survey 
was conducted, a statement about the limitations of the data includ- 
ing relatve standard errors, a copy of the survey forms, and a glos- 
sary. 


23709 (DOE/EIA—0262/2) Residential energy-consump- 
tion survey: 1978-1980 consumption and expenditures. Part 
II. Regional data. (Department of Energy, Washington, DC 
(USA). Office of Consumption Data System). May 1981. 
346p. NTIS, PC AI5/MF AOl. Order Number 
DE81024282. 

Data are presented on household energy consumption and 
expenditures by region for the calendar year April 1979 through 
March 1980. These data represent the results of the 1979 Household 
Screener Survey covering the same time period and can be com- 


pared with the National Interim Energy Consumption Survey 
(NIECS) covering the preceding twelve months. The tables present 
regional data on total consumption and expenditures, consumption 
and expenditures by fuel type, and average residential energy prices 
for each year. Relative standard error tables are presented which 
apply to the NIECS data as well as the Screener survey data. 


23710 (DOE/EIA—0288) Nonresidential building energy 
consumption survey. Final report. (Westat, Inc., Rockville, 
MD (USA)). Mar 1981. Contract AC01-78E106389. 223p. 
NTIS, PC A10/MF AOl1. 

A building survey designed to provide data on the charac- 
teristics of a building's structure, activities inside the building, heat- 
ing and air conditioning equipment, and the types and uses of 
energy consumed, is described. The sample selection plan is de- 
scribed. A total of 7322 nonresidential buildings were selected and 
6222 interviews were completed. The questionnaire is discussed in 
Section 3. Section 4, Data Collection, discusses in a step-by-step 
fashion the tasks performed in order to select the samples and inter- 
view appropriate respondents knowledgeable about their buildings’ 
characteristics, operations, and energy use. Data preparation and 
processing are described in Section 5 and variance estimation is dis- 
cussed in the final section. (MCW) 


23711 (LA—8838-MS) Residential conventional fuel 
prices and future projections: an update reflecting October- 
December 1980 conditions. Roach, F.; Yeamans, M.; Aragon, 
P. (Los Alamos National Lab., NM (USA)). May 1981. 
Contract W-7405-ENG-36. 128p. NTIS, PC A07/MF AO1. 
Order Number DE81023988. 

Conventional fuel prices paid by residential customers are 
developed for 220 locations in the contiguous United States. The 
fuel prices serve as a basic input to the Los Alamos National Labo- 
ratory/University of New Mexico (LA/UNM) solar economic per- 
formance model (EASE III). Average unit prices are constructed 
for the three principal fuels used in residential space heating: elec- 
tricity, heating oil, and natural gas. For comparative purposes, 
these average unit prices are converted to their dollar per million 
British thermal units ($/10° Btu) equivalency. These prices repre- 
sent residential costs for October-December 1980. Procedures used 
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in the construction of unit fuel prices are described in detail with 
major sources of information identified. Price projections that illus- 
trate potential costs to residential customers are made for each fuel 
for the years 1985, 1990, and 1995. 


23712 (LA-UR—81-1559) Custom weighting-factor 
method for thermal-load calculations in the DOE-2 computer 

program. Kerrisk, J.F.; Hunn, B.D.; Schnurr, N.M.; Moore, 
J.E. (Los Alamos Scientific Lab., NM (USA)). 1981. Con- 
tract W-7405-ENG-36. 18p. (CONF- 810657—1). NTIS, PC 
A02/MF AOl1. 

From ASHRAE 1981 annual meeting; Cincianati, OH, USA 
(28 Jun 1981). 

A method of calculating weighting factors directly from 
input data describing a building has been added to DOE-2.1. These 
weighting factors, called custom weighting factors, are specific to 
the building being analyzed. The basis for the custom weighting- 
factor method and its implementation in DOE-2.1 are described. 
The equations used to calculate the weighting factors are devel- 
oped. Assumptions required for weighting factors in general, and 
miscellaneous assumptions and models employed in DOE-2.1 are 
also discussed. 


23713 (LBL—10712) Air infiltration in buildings. Sher- 
man, M.H. (Lawrence Berkeley Lab., CA (USA)). Oct 
1980. Contract W-7405-ENG-48. 125p. NTIS, PC A06/MF 
A01. Order Number DE81023033. 

Thesis. 

A physical model of infiltration in buildings that can be used 
to precict the infiltration for a wide range of construction types 
and climate regions is presented. The problems associated with 
commonly-used tracer gas methods for measuring infiltration were 
examined in detail so that results obtained from the model could be 
properly compared with actual measurements. In addition, a simple 
model of the hydrodynamics of typical leaks in the building enve- 
lope was devised in order to study the physical processes of infiltra- 
tion (i.e., the flow of air through cracks in the structure of the 
building). Finally, a method for quantifying the leakage of the 
building envelope (the quantity analogous to envelope thermal con- 
ductance) was developed. The name given to this measurement 
technique is AC pressurization. Although other methods exist for 
measuring the leakage of a building envelope, AC pressurization is 
far more accurate and can be used at lower pressures than any ex- 
isting methods. The model, based on the determination of the effec- 
tive leakage area, was used to predict the infiltration at 15 separate 
sites. Pressurization was used to calculate leakage area and then 
was used to calculate infiltration. Findings were then compared to 
direct measurements of infiltration at the sites. Agreement between 
the model and direct measurement by tracer gas techniques was +- 
20% overall - a degree of accuracy far surpassing any previous 
model of infiltration capable of being generally applied. 


23714 (LBL—12632) Ventilation/odor study, field study. 
Final report, Volume I. Duffee, R.A.; Jann, P. (TRC Envi- 
ronmental Consultants, Wethersfield, CT (USA)). Apr 1981. 
Contract W-7405-ENG-48. 67p. NTIS, PC A04/MF AO1. 
The results are presented of field investigations in schools, 
hospitals, and an office building on the relation between ventilation 
rate and odor within the buildings. The primary objective of the 
study was to determine: the reduction in ventilation rates that could 
be achieved in public buildings without causing adverse effects on 
odor; the sources of odor in public buildings; and the identity of the 
odorants. The variables of particular interest include: type of odor, 
occupant density, odorant identity and concentration, differences in 
impressions between occupants adapted to prevailing conditions 
and visitors, and the influence of temperature and humidity on both 
the generation and perception of common contaminants. Sensory 
odor measurements, chemical measurements, fresh air ventilation 
measurements, and acceptability evaluations via questionnaires were 
made. Sensory odor levels were found to be quite low in most 
buildings tested. A three-to-five-fold reduction in the fresh air ven- 
tilation in schools, hospitals, and office buildings can be achieved 
without significantly affecting perceived odor intensities or detecta- 
bility. Tobacco smoking was found to be the most significant, per- 
vasive contributor to interior odor level. Total hydrocarbon con- 
tent of indoor air varies directly with ventilation rates; odor, how- 
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ever, does not. The complete set of reduced data are contained in 
Volume II. (LEW) 


23715 (ORNL/CON—73) Energy use at institutional 
buildings: disaggregate data and data-management issues. 
Hirst, E.; Carney, J.; Knight, P. (Oak Ridge National Lab., 
TN (USA)). Jun 1981. Contract W-7405-ENG-26. 75p. 
NTIS, PC A04/MF A0Ol1. Order Number DE81024147. 

The Federal Institutional Conservation Program includes 
collection of energy use and energy-related data from individual in- 
stitutional buildings. Data were obtained from ten states (Massachu- 
setts, New Hampshire, Vermont, New Jersey, Florida, Minnesota, 
Wisconsin, Texas, Kansas, and Oregon) on almost 15 thousand 
schools, hospitals, local-government buildings, and public-care insti- 
tutions. The data were carefully examined and then combined into 
a single data set. Computer programs were written to summarize 
the data in various ways (i.e., to prepare tables, cross-tabulations, 
summary statistics, histograms, and plots) and to identify logical in- 
consistencies and outliers that might be errors. Both engineering 
and statistical outlier detection tests were developed and imple- 
mented. Then, a clean data set was created that includes only those 
data elements that passed the error tests. The resultant data provide 
a wealth of information on energy use and related factors at institu- 
tional buildings. For example, mean annual energy use was 155 
kBtu/ft? (1.76 GJ/m?) at schools, 370 kBtu/ft? (4.20 GJ/m?) at 
hospitals, 202 kBtu/ft? (2.29 GJ/m7*) at local-government buildings, 
and 276 kBtu/ft? (3.14 GJ/m?) at public-care institutions. Because 
data are available (and computerized) for each individual building, 
it is easy to explore a variety of relationships among such factors as 
energy use, age of building, fuel prices, primary heating fuel, heat- 
ing and cooling degree days, hours of operation per year, and the 
number of building occupants. 


23716 (PNL—3820) Conserving energy in new buildings: 
analysis of nonregulatory policies. Scheer, R.M.; Nieves, 
L.A.; Mazzucchi, R.P. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). May 1981. Contract AC06- 
76RL01830. 70p. NTIS, PC A04/MF AO1. 

The costs and effectiveness of non-regulatory options rela- 
tive to those of a regulatory approach are analyzed. Nonregulatory 
program alternatives identified are: information and education pro- 
grams, tax incentives and disincentives, and mortage and finance 
programs. Chapter 2 briefly reviews survey data to assess present 
public awareness of energy issues and energy-efficient building 
design. Homebuyer and homebuilder surveys are reviewed and con- 
servation motivations are discussed. Chapter 3 examines the provi- 
sion of technical and economic information to various factors af- 
fecting building design decisions. This approach assumes that the 
economic incentives and technical means to achieve energy conser- 
vation goals already exist but that critical information is lacking. 
Chapter 4 examines how adjustments to the tax structure could en- 
hance economic incentives and counter economic disincentives for 
energy conservation. Qualifying buildings for tax benefits would 
almost certainly require certification of design energy consumption. 
The effectiveness of tax incentives would depend in part on dis- 
semination of public information regarding the incentives. Chapter 
5 examines subsidies, such as subsidized mortgages and loan guaran- 
tees, which lower the cost of money or other costs but do not 
change the market structure facing the consumer. Certification that 
buildings qualify for such treatment would probably be required. 
Chapter 6 presents recommendations based on the study’s findings. 
(MCW) 


23717 (SERI/TP—721-1198) Performance analysis of 
dedicated heat-pump water heaters in an office building. Mor- 
rison, L. (Solar Energy Research Inst., Golden, CO (USA)). 
May 1981. Contract AC02-77CH00178. 13p. (CONF- 
810545—4). NTIS, PC A02/MF AOI. 

From 3. conference on waste heat management and utiliza- 
tion; Miami, FL, USA (12 May 1981). 

An evaluation is made of the performance of two generic 
dedicated heat pump water heaters (HPWHs) in supplying the do- 
mestic hot water (DHW) needs of a medium-sized office building in 
Colorado. Results are based on preliminary data measurements, and 
assumptions are made to compensate for a faulty flow meter. A 
stand-alone heat pump plumbed to a conventional tank obtains a 
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coefficient of performance (COP) of 2.4 but only delivers load 
water temperatures of about 41°C (105°F) because of the 15,142 L/ 
day (4000 gal/day) recirculating loop flow. An industrial-grade 
stand-alone HPWH will replace this unit. An integral heat pump/ 
tank unit is being tested, but results are not available because of 
compressor starting problems. Recirculating loop losses account for 
75% of the energy delivered by the HPWHs. These losses could be 
reduced by 75% if the recirculating loop were insulated, thus re- 
ducing the DHW fuel costs by 50%. The insulation expense could 
be paid in less than 3 years by savings in DHW fuel costs. 


23718 Energy performance standards: the economic 
issues. Nieves, L.A. (Battelle, Pac Northwest Lab, Rich- 
land, Wash). ASHRAE (American Society of Heating, Refrig- 
eration and Air-Conditioning Engineers) Journal ; 23: No. 1, 
49-52(Jan 1981). 

To determine the levels to set building design energy con- 
sumption standards, the author presents economic efficiency as a 
key decision criterion. Life cycle cost analysis as a method of iden- 
tifying the best system and issues surrounding the choice of prices 
for use in that analysis are discussed. 4 refs. 


23719 Committee proposed residential building standards. 
Sacramento, CA; California Energy Commission’s Publica- 
tion Unit (1981). 40p. (NP—1903338). 

The texts of two California Administrative Codes are pre- 
sented. They are the Title 20, Chapter 2 (California Energy Com- 
mission), Subchapter 4 (Conservation), Article 1 (Energy Building 
Regulations) and Title 24 (State Building Standards Code), Part 2 
(State Building Code), Chapter 53 (Energy Conservation in New 
Building Construction). (MCW) 


23720 Chemical heat pump cools as well as_ heats. 
Dagani, R. Chemical and Engineering News (Washington, 
D.C.) ; 36-37(20 Oct 1980). 

A chemical heat pump using methanol refrigerant and cal- 
cium chloride absorber is being developed. The primary virtue of 
this system is its ability to store high-quality energy that can be 
used to provide both heating and cooling. The design and operation 
of the system is described. Methanol has a chemical reactivity simi- 
lar to that of water, but its lower freezing point allows the heat 
pump cycle to be used for heating as well as cooling. Calcium chlo- 
ride was selected for the absorber because it is both inexpensive 
and available in large quantities, it complexes with two moles of 
methanol, and the temperatures at which the methanolate forms 
and decomposes are consistent with heat pumping needs. The 
system's coefficient of performance is between 1.5 and 1.6 for heat- 
ing and between 0.5 and 0.6 for cooling. (LEW) 


23721 Understanding residential/commercial energy con- 
servation: the need for data. Hirst, E. (Oak Ridge National 
Lab., TN). Journal of Energy and Development ; 6: No. 1, 86- 
108(Aut 1980). 

Existing data are inadequate to answer questions raised about 
energy use and conservation in residential and commercial build- 
ings. Data are needed to deal with three types of issues: (1) current 
status (baseline) of energy use in buildings, plus details on energy- 
using capital (buildings, appliances, equipment); (2) changes over 
time in energy use and capital stock; and (3) determinants of 
change (information on fuel prices, gross national product, govern- 
ment conservation programs, availability of fuels, utility promotion- 
al or conservation activities, etc.). Models and analyses can provide 
many of the links among these types of information needs. DOE 
should provide technical assistance to state energy offices so that 
the collection of energy-use data will be more accurate and orga- 
nized in a standard way. A national data base can then be devel- 
oped. 47 references, 5 figures, 9 tables. 


23722 Energy auditing. Atlanta, GA; Fairmont Press, 
Inc. (1980). 110p. (CONF-7909199—). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

Separate abstracts are prepared for 11 papers presented at 
the symposium on energy audits. 
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23723 State certified programs for energy auditors: the 
Iowa Class A Energy Audit Progrram. Reynolds, G.L. (En- 
gineering Research Inst., Ames, IA); Woods, J.E.; Mercer, 
R.W. pp 5-9 of Energy auditing. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

The Iowa Class A Energy Audit Program, its organization, 
content, application, and a manual for procedures for its auditors 
are discussed. Authority for the program is covered. (MCW) 


23724 Survey instrumentation. Curl, R.S. (Robert S. 
Curl and Associates, Columbus, OH). pp 11-14 of Energy 
auditing. Atlanta, GA; Fairmont Press, Inc. (1980). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

Surveying performance of equipment and systems in build- 
ings for an energy audit is discussed. Reasons for measurement, tol- 
erance of measurement, tools and instruments, locating the right 
place to make measurements, types of measurements and instru- 
ments are discussed briefly. Savings in actual existing and operating 
conditions are listed for 18 applications. (MCW) 


23725 School energy audits program. Darling, R.E. 
(Maine Office of Energy Resources, Augusta). pp 19-21 of 
Energy auditing. Atlanta, GA; Fairmont Press, Inc. (1980). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

The history of Maine’s program to conduct energy audits of 
all public schools in the state is presented. The cost-effectiveness of 
the energy audits, the energy conservation achieved through imple- 
menting the recommendations of the audits, and the methodology 
are discussed. (MCW) 


23726 Energy audit analysis cursory to computer. Bees- 
ley, G. (Herman Blum Consulting Engineers, Inc., Dallas, 
TX). pp 23-50 of Energy auditing. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

Manual and computerized techniques for analyzing, defining, 
and evaluating energy streams and energy audit data are discussed 
and it is concluded that the use of a computer is the quickest and 
most accurate method for analyzing and determining the estimated 
energy use for a project. Short cut procedures for financial consid- 
erations are illustrated. Extensive utility data are presented to ana- 
lyze energy use and to illustrate where savings may be achieved. 
(MCW) 


23727 Results of retrofit on educational facilities. Rudy, 
J. (Lawrence Berkeley Lab., Livermore, CA). pp 51-58 of 
Energy auditing. Atlanta, GA; Fairmont Press, Inc. (1980). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

The Saving Schoolhouse Energy project to provide school 
administrators with guidelines for energy conservation measures is 
described. Results evolving through six stages: site selection of 9 
schools; performance of energy audits and identification of cost ef- 
fective energy conservation opportunities; completion of architec- 
tural and engineering design to implement the retrofits; installation 
or implementation of the modifications; monitoring of post-retrofit- 
ting energy consumption; and dissemination of the information are 
discussed. Recommended retrofits are discussed and those which 
can be expected to give good results are indicated. (MCW) 


23728 Invest where you live: savings begin at home. Hart, 
D.N. (Florida Power and Light Co., Daytona Beach); 
Davis, W.L. Jr. pp 59-67 of Energy auditing. Atlanta, GA; 
Fairmont Press, Inc. (1980). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

: A program established to investigate the impact that in- 
stalled energy conservation measures in a residence would have on 
electric utility peak demands is described. A single-story 3-bedroom 
home was chosen by Florida Power and Light Company to evalu- 
ate the load management potential for retrofitting the existing 
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home. A walk-through audit was performed and the results are pre- 
sented. The cost-effective energy saving measures selected for im- 
plementation are identified. Results of a life cycle cost-benefit anal- 
ysis are discussed and summarized. (MCW). 


23729 Energy audit: Southern Nevada Memoriai Hospi- 
tal. Sausen, J.H. (Dwyer Lober Cohen Consulting Engi- 
neers, Las Vegas, NV). pp 69-77 of Energy auditing. Atlan- 
ta, GA; Fairmont Press, Inc. (1980). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

; All available existing architectural, structural, mechanical, 
and electrical drawings were examined prior to a walk-through of 
the Southern Nevada Memorial Hospital in Las Vegas. An energy 
audit was then made of mechanical and electrical aspects of all 
heating and air conditioning systems. A computerized simulation of 
all systems was made and the results were analyzed. Energy sav- 
ings for modifications to various areas are listed. (MCW) 


23730 Observations from 300 industrial plant energy sur- 
veys. LeMay, R.C. (R.C. LeMay Associates, Inc., Lafayette 
Hill, PA). pp 79-83 of Energy auditing. Atlanta, GA; Fair- 
mont Press, Inc. (1980). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

, Recommendations on energy consumption and conservation 
by an industrial energy management expert are presented. General 
and specific observations are included on: steam boilers; steam dis- 
tribution and use; metal melting; hot forming metals; metal heat 
treating; vitreous enameling; glass plants; rotary kilns; bakery 
ovens; drying processes; power factor; electrical equipment and 
demand; lighting; and building structures. (MCW) 


23731 Case study of boiler tuning: the University of New 
Orleans. Juneau, R.P.; Bankston, J.D.; Brown, F.J. pp 35-36 
of Energy utilization: a sourcebook of current technology. 


Atlanta, GA; Fairmont Press, Inc. (1980). 
From 2. world energy engineering conference; Atlanta, GA, 


USA (28 Oct 1979). 
The pr ure followed in tuning the boiler included ex- 


haust gas monitoring of O2 and air supply. The approach which 
was utilized together with inherent difficulties in quantifying the 
savings is discussed. 


23732 Results of a nationwide boiler tune-up program. 
Taplin, H.R. pp 47-49 of Energy utilization: a sourcebook of 
1980), technology. Atlanta, GA; Fairmont Press, Inc. 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Results of the Navy Boiler Tune-up program started in 1972 
is described. The number of qualifying boilers (over 5 million Btu 
per hour) located in the Navy's six engineering field divisions is 
identified. The distributionand size of these boilers within these di- 
visions and distribution by fuel usage are shown. The impact of a 
1% improvement in efficiency on program boilers is itemized for 
each division. The percent of losses that can occur from off Stoi- 
chimetric firing is noted. Useful information and lessons provided 
by the program are listed. 


23733 Non-computerized approach to energy manage- 
ment. Wojcik, L.F. pp 53-57 of Energy utilization: a source- 
book of current technology. Atlanta, GA; Fairmont Press, 
Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

A practical approach to energy management and the low 
cost alternatives to expensive computer systems (time controls) are 
described. Existing control technology is currently being applied to 
new concepts. Basic steps are given for electrical power manage- 
ment and methods of energy management are discussed. Night set- 
back is discussed as a method for reducing fuel consumption. The 
procedure described does not require a computer for data analysis. 


23734 Thermography. Lopez, T. pp 81-84 of Energy uti- 
lization: a sourcebook of current technology. Atlanta, GA; 
Fairmont Press, Inc. (1980). 


ERA VOL. 6, NO. 16 / 3146 


From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The basics of thermography is briefly described and the ca- 
pabilities of infrared equipment are noted. A brief description is 
given of the thermovideo system. Companies that use thermo- 
graphy and for what purposes are identified. Thermographic audits 
and radiation theory are described. 


23735 Performance and cost of an energy-efficient resi- 
dence. Johnson, R.J. pp 87-94 of Energy utilization: a sour- 
cebook of current technology. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The potential for energy conservation in a mid-priced new 
home called the Conventional Comparison House was compared 
with a redesigned energy conserving home designated the Energy 
Efficient Residence. The demonstration project was in Mt. Airy, 
Maryland. Features of the two houses are given in detail and com- 
parative results are given for energy consumption. 


23736 Energy auditing: neutral band theory and practice. 
Munk, M. pp 95-102 of Energy utilization: a sourcebook of 
current technology. Atlanta, GA; Fairmont Press, Inc. 
(1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Neutral Band Analysis, a tool which energy auditors use to 
provide both an overview and a detailed audit of energy consump- 
tion and requirements, is described. Aspects of energy consumption 
above and below the Neutral Band are noted. The procedure of 
using the neutral band technique for performing an energy audit for 
the Daniel Freemen Memorial Hospital in Los Angeles is de- 
scribed. A fogging humidification and cooling system and reducing 
air flow with a two-speed fan are recommended. Cost savings are 
indicated. 


23737 Thermal insulation. Englisby, J.M. pp 105-107 of 
Energy utilization: a sourcebook of current technology. At- 
lanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

An attempt is made to impart a reasonable awareness and 
concept of what constitutes an insulator and the various types of 
materials available and their general physical properties, character- 
istics, and limitations. The force thermal energy is described. A 
short discussion is presented and data on density, thermal conduc- 
tivity, and temperature limits are tabulated for 26 insulating materi- 
als. 


23738 Insulation of mechanical systems. Miner, J. pp 
109-113 of Energy utilization: a sourcebook of current tech- 
nology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The insulation of mechanical systems in commercial build- 
ings is discussed. Insulation for heating (boilers, piping, ductwork), 
ventilation (plenum, fan, ductwork), and air conditioning (chiller, 
piping, ductwork) systems are described. The insulating practices 
for cold and water systems and rain leaders are noted. 


23739 Employment of non-conventional membranes in 
thermally efficient roofing systems. Van Wagoner, J.D. pp 
115-121 of Energy utilization: a sourcebook of current tech- 
nology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The achievement of thermally efficient roof insulation using 
non-conventional membranes, comprising liquid or sheet-applied 
elastomers and modified bitumen, aluminum-faces and polyethylene 
composite sheets is discussed. An examination is made of the poten- 
tial of non-conventional membranes to accommodate stresses result- 
ing from changes in the insulation, preventing leakage and total loss 
of insulating value. Also discussed are such unconventional alterna- 
tives as the Protected Membrane Roof, use of membranes over 
monolithic rather than board insulation, and below-deck insulation. 
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23740 Heat recovery as applied in Scandanavia. Meyer, 
J.A. pp 131-134 of Energy utilization: a sourcebook of cur- 
rent technology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Heat recovery and ventilation systems as applied in Sweden 
are assessed. Detailed calculations are shown of the energy savings 
resulting from the use of the Swedish ventilation/heat recovery sys- 
tems. The system provides a pleasant and healthful indoor environ- 
ment, removes the problems of airtight structures, reduces the dan- 
gers of radioactivity, and recovers heat energy lost through ventila- 
tion. Specific energy savings for a residential building, industrial 
plant, and animal shelter are given. 


23741 New lamp and lighting technology to usher in the 
second century of light. Dorsey, R.T. pp 135-137 of Energy 
utilization: a sourcebook of current technology. Atlanta, 
GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Technological innovations in incandescent, fluorescent, metal 
halide, and high pressure sodium lamps are summarized. The latest 
in lighting technology including task lighting, ambient lighting, and 
movable ceiling-mounted fixtures is discussed. Related computer, 
control, and thermal technologies are mentioned. 


23742 Performing energy audits. Pannkoke, T.E. pp 157- 
163 of Energy utilization: a sourcebook of current technol- 
ogy. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The definition of an energy audit and the personnel who 
should perform the audit are described. Some steps described that 
should be followed in an energy audit are: review the history of the 
building; physically inspect the facility; organize the data; make 
recommendations; quantify energy use by functions; determine how 
much energy can be saved and its value; set priorities to implement 
the most cost effective measures; and make recommendations to 
management. 


23743 Denver office building: a case study. Carrier, V.E. 
pp 171-174 of Energy utilization: a sourcebook of current 
technology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

After careful analysis of energy consumption in a Denver 
office building, it was decided to retrofit the thermal comfort 
system by replacing the chiller; optimizing the supply air tempera- 
ture by adding controls that will adjust the temperature of the air 
leaving the cooling coil so that it will just satisfy the zone with the 
largest cooling load; and converting the constant volume reheat ter- 
minal boxes to variable volume reheat boxes. Energy and economic 
analysis data are tabulated for all options considered. 


23744 Computer-assisted energy audits for hospitals. 
Greenberg, A. pp 175-179 of Energy utilization: a source- 
book of current technology. Atlanta, GA; Fairmont Press, 
Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The approach and experiences obtained from performing de- 
tailed energy survey and audits on a number of hospitals are de- 
scribed. All of the hospitals were initially constructed over 40 years 
ago, are located in combination rural-urban areas, and are all in the 
process of undertaking major expansion programs. The results of 
the studies made, which included short and long term energy 
master plans tailored to each facility, are discussed. 


23745 Energy audits case history for West Chester Area 
School District. Bowman, G.L.; Schaeffer, S.C.; Schwebel, 
R. pp 181-184 of Energy utilization: a sourcebook of current 
technology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

An energy audit performed at a school building in West 
Chester, Pennsylvania, is described. Pie charts show where energy 
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is typically used and how much is used in school buildings. Poten- 
tial savings in each function are indicated. A detailed energy study 
at the school required the foliowing steps: energy data collection; 
field survey of school buildings; recommended operation and main- 
tenance recommended retrofit projects; and implementation of rec- 
ommendations. Performance and experiences in carrying out these 
steps are discussed. 


23746 Teledyne Continental Motors, Industrial Products 
Division infrared heating system installation. Adikes, R.P.; 
Hogeland, A.W. pp 197-200 of Energy utilization: a source- 
book of current technology. Atlanta, GA; Fairmont Press, 
Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

In 1977, an in-depth survey of energy use was conducted at 
TCM-IPD to investigate alternate methods of heating the plant. 
After considering three options, the option employing radiant heat- 
ing was chosen. This was the largest radiant heating installation in- 
stalled as one package in the US to date. Features of the system are 
described. 


23747 Instrumentation and metering considerations for 
industrial plants. Bisesi, P.J. pp 201-209 of Energy utiliza- 
tion: a sourcebook of current technology. Atlanta, GA; 
Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Procedures are described on how to get data necessary to 
manage the plant engineering functions and to get the facts to influ- 
ence management. Energy management which includes all utility 
type resources is defined. Meters and instruments useful for energy 
management include: electrical, water, fuel, and Btu meters, amme- 
ters and voltmeters, flow meters, pressure gauges, and thermom- 
eters. Test instruments for performance analysis and equipment test 
points for logging or testing are also listed. Diagrams needed to run 
a plant are noted. Some operating experiences to minimize energy 
use are related. 


23748 Life cycle cost analysis of alternative energy-con- 
scious wall-framing schemes. Crise, D.J. pp 317-324 of 
Energy utilization: a sourcebook of current technology. At- 
lanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

A case-study 2230 ft? house assumed to be located in Pitts- 
burgh, Pennsylvania is made of brick veneer, steep lap siding, as- 
phalt roof shingles, and concrete block basement. Evaluations are 
made with life-cycle cost analysis which examines the initial cost of 
construction and the yearly fiscal disbursements and receipts that 
can be attributed to the thermal performance of various wall con- 
structions. Cash flows for every year in the economic life (mort- 
gage term) of each of the walls are computed and discounted to 
present-worth values. The results are compared and evaluated for 
the greatest ultimate economic value and incentive to the building 
owner. 


23749 Computer simulation approach for analyzing diver- 
sity of HVAC loads. Butkus, A.S. Jr. pp 325-327 of Energy 
utilization: a sourcebook of current technology. Atlanta, 
GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

A methodology is presented which is felt to approach the 
optimum solution for handling HVAC loads in buildings which 
have a significant diversity. The methodology is presented and then 
a computerized energy analysis is presented to compare the eco- 
nomic effects of the suggested methodology to other common 
design solutions. 


23750 Energy management considerations in new school 
design. Hartman, E. Jr. pp 329-332 of Energy utilization: a 
sourcebook of current technology. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 
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A typical school in the northern climate of rural Michigan, 
specifically Millington, designed and built during 1978 and 1979, is 
considered. Annual degree days for the area are 7300 while 
ASHRAE 97 1/2% design temperature is zero degrees. For pur- 
poses of comparison, a school building built in the 1960s is consid- 
ered. Features of the envelope construction in the two structures 
are compared; heat losses for various parts of the envelope are con- 
sidered. Electrical and hot water consumption rates are evaluated. 
It is concluded that a new construction today can be designed and 
built without significantly altering the cost of construction. An in- 
crease in the initial investment is not necessary but rather a reallo- 
cation of funds to control the building energy budget. The realloca- 
tion will result in dividends in the form of reduced utility bills that 
will last the lifetime of the building. 


3202 Transportation 


REFER ALSO TO CITATION(S) 23645, 23647, 23648, 23818, 23819, 23820, 
23825, 23843, 23844, 23875, 23876 


23751 (AD-A—088860) Army mobility energy research 
and development plan. 1St edition. (Army Mobility Equip- 
ment Research and Development Command, Fort Belvoir, 
VA (USA)). 1980. 348p. NTIS, PC A15/MF AOl1. 

The overall objective of the Army Mobility Energy R andD 
Plan is to ensure a cohesive, coordinated program leading toward a 
stronger Mobility Energy R and D that can respond to existing and 
future Army requirements to cope with the coordinated R and D 
energy programs and provide documentation for R and D resource 
allocation. National security objective can be achieved only if we 
are prepared to meet essential military energy requirements. The 
ability of the US to deter armed conflict, to respond to military ag- 
gression, to field modern and effective weapons, to meet our world- 
wide commitments, even to exist as a nation depends upon the 
availability of an adequate supply of energy of the type and quality 
necessary to meet the needs of our armed forces. At the same time, 
the military must also be aware and account for the needs of the 
economy. The Army Mobility Energy R and D Plan, if implement- 
ed, should greatly assist the Army in supplying energy of the type, 
quality, and quantity for both short- and long-range time frames. 
The plan concentrates on energy systems (structure, power sources, 
equipment) which make more efficient use of fuels, reduce depend- 
ence on non-domestic fuels, and use less expensive and/or more 
plentiful (renewable) resources. 


23752 (CONF-801076—5) Study description: an environ- 
mental comparison of future urban-transportation alternatives. 
Moses, D.O.; LaBelle, S.J. (Argonne National Lab., IL 
(USA); Department of Energy, Washington, DC (USA)). 
1980. Contract W-31-109-ENG-38. 26p. NTIS, PC A03/MF 
A01. Order Number DE81023830. 

From 3. world energy engineering congress; Atlanta, GA, 
USA (15 Oct 1980). 

The transportation sector directly consumes one quarter of 
the energy used in this country with auto passenger travel account- 
ing for half of the transport sector's energy supply. Due to rapidly 
rising fuel prices and intermittent supply shortages, Federal, state, 
and local government have begun to introduce various strategies 
(combinations of policies and technologies) designed to conserve 
urban transportation energy while maintaining a productive econo- 
my. The environmental consequences of many of the conservation 
strategies have not been adequately assessed. As a result, a technol- 
Ogy assessment project is underway. The project will concentrate 
on the effects of alternative conservation strategies for the efficient 
movement of people in urban areas. The goals of the project are to 
provide: a description of several alternative strategies promoting 
energy conservation in the urban passenger transportation sector; a 
better understanding of the environmental impacts of such strate- 
gies; and an identification of the constraints to the implementation 
of such strategies. After a brief discussion of conditions leading to 
the need for such a project, the process of defining and refining the 
study is presented. Objectives are then defined via examples fol- 
lowed by a presentation of the project structure and methodology. 
A short concluding statement presents the status of the major study 
elements. 
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23753 (DOT-P—30-81-05) Federal, state, and local re- 
sponses to 1979 fuel shortages. S report. Schueftan, 
O.; Ellis, R.H. (Peat, Marwick, Mitchell and Co., Washing- 
ton, DC (USA)). Feb 1981. 49p. Department of Transporta- 
tion, Washington, DC. 

Case studies were made of emergency transportation energy 
conservation actions implemented, or attempted, in Los Angeles, 
Dallas-Fort Worth, Minneapolis-St. Paul, Seattle, Rhode Island, 
and New York State. Information on responses to the fuel short- 
ages for each case study area was obtained through on-site meet- 
ings with representatives of organizations having a strong interest 
in emergency transportation actions such as transit operators, met- 
ropolitan planning organizations, service station dealers, state high- 
way and energy departments, ridesharing agencies, and others. 
Types of emergency transportation actions most commonly imple- 
mented or attempted by the case study areas were identified as: (1) 
expanded public information and marketing distribution systems, (2) 
emergency expansion of ridesharing (carpool and vanpool services), 
(3) rehabilitation and placing in service of standby reserve or moth- 
ball fleet buses, (4) implementation of odd-even and/or minimum 
(maximum) fuel purchase restrictions, and (5) monitoring of transit 
ridership and shifting buses to the most heavily used routes. This 
report summarizes, and partially assesses, the major transportation 
energy contingency actions implemented, key implementation prob- 
lems encountered, and actions planned but not implemented. Pre- 
liminary conclusions, recommendations, and implications for devel- 
oping future transportation energy contingency plans are also pre- 
sented. 


23754 (GESP—836) Pipeline bottoming-cycle study dem- 
onstration program plan. Task V. Topical report. (General 
Electric Co., Cincinnati, OH (USA). Space Div.). 24 Jul 
1979. Contract AC03-77CS51381. 60p. NTIS, PC A04/MF 
AOl. 

A study to determine the feasibility of bottoming cycles on 
natural gas pipelines, using the waste heat from the exhaust gas of 
the prime movers to provide the additional shaft power and con- 
serve some of the gas used to provide the pumping power, is de- 
scribed. Subsequent phases on the pipeline study are identified and 
are presented in a formal program plan. Phase II covers the direct- 
ed studies; Phase III covers the design and construction informa- 
tion; and Phase IV describes system startup, operation, and data ac- 
quisition and analysis. This report also shows the timing of the var- 
ious phases of the program. The statement of work in Appendix A 
describes involvements necessary to make the demonstration of the 
bottoming cycle equipment possible at a demonstration site. The 
master schedule for the entire program is presented for the entire 
program in the main text and the detailed schedule charts, by each 
task, are presented in the Appendix B. Further, the total estimated 
cost breakdown for each phase of the program is presented by the 
task and by the category of the participants. The total cost for the 
entire program without regard to cost participation is estimated to 
be around $6.5 million and is planned to take 48 months for the 
completion. 


23755 (PB—81-102683) Coordinating traffic signals to 
reduce fuel consumption. Robertson, D.I.; Lucas, C.F.; 
Baker, R.T. (Transport and Road Research Lab., Crowth- 
orne (UK)). 1981. 29p. NTIS, PC A03/MF AO1. 

The delay suffered by traffic in an urban area can be re- 
duced by coordinating adjacent signals on fixed time plans. Plans 
that minimize delay may be delivered by an offline optimization 
method such as TRANSYT. This method can be extended to pre- 
dict the fuel consumed within a network of signals as a function of 
the distance traveled, the total delay time and the number of stops. 
The calibration and use of TRANSYT to minimize fuel consump- 
tion is described. TRANSYT predicts that, in central urban areas, a 
saving in delay that reduces journey times by, say, 10 per cent is 
likely to save from 6 to 8 per cent of the fuel consumed. TRAN- 
SYT has also been used to derive fixed time plans that minimize 
fuel consumption rather than delay. When tested in Glasgow, an 
additional fuel saving of about 3 percent was both measured and 
predicted. This fuel saving is estimated to be worth 75,000 pound 
sterling per annum within the network of 91 signals in central 
Glasglow. The results in Glasgow may not be typical of other cities 
but the TRANSYT method can be used elsewhere to estimate the 
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benefits on fuel consumption of signal coordination. (Copyright (c) 
Crown Copyright 1980.) 


23756 (PB—81-102949) Massachusetts Bay Transporta- 
tion Authority Blue Line vehicle evaluation. Final report Apr- 
Oct 79. Balaster, A.; Arnold, G.; Simmonds, K.; Francis, K. 
(Federal Railroad Administration, Pueblo, CO (USA). 
Transportation Test Center). Jul 1980. Contract DOT-FR- 
67001. 241p. NTIS, PC Al1l/MF AOl1. 

The report presents the results of engineering tests carried 
out on a pair of rapid transit cars for the Massachusetts Bay Trans- 
portation Authority. The tests were performed at the Transporta- 
tion Test Center, Pueblo, Colorado, from April 1979 through Octo- 
ber 1979. The scope of the test program included an evaluation of 
performance, ride quality, and interior and wayside noise, using 
standardized test procedures; special engineering tests were made to 
evaluate energy conservation methods and three types of experi- 
mental brake shoes. The tests showed that the vehicles met their 
design specification requirements with some deficiencies, notably in 
emergency braking rates. An energy conservation technique was 
evaluated, in which response characteristics of the vehicle propul- 
sion system were modified to reduce energy needs due to aerody- 
namic drag at high speeds. Several potential energy-saving configu- 
rations were identified, with minimal impact on round-trip times. 
The experimental brake shoes tested were found to give perform- 
ance comparable to the original equipment at normal operating 
speeds for the MBTA Blue Line, but were inferior at higher speeds. 


23757 (PB—81-103988) Bicycle transportation for energy 
conservation. Final technical report Jun 79-May 80. Moran, 
K. (Mountain Bicyclists’ Association, Inc., Denver, CO 
(USA)). May 1980. Contract DOT-OS-90092. 138p. NTIS, 
PC A07/MF AO1. 

The study was mandated by Section 682 of the National 
Energy Conservation Policy Act of 1978. The study’s objectives 
were to: (1) identify the obstacles to increased bicycle use; (2) de- 
velop a Comprehensive Bicycle Transportation Program (CBTP) to 
overcome these obstacles; (3) establish a target goal for bicycle 
commuting; and (4) determine the energy conservation of potential 
bicycle transportation. 


23758 Analysis of fuel economy and vehicle use data 
from the 1977 truck inventory and use survey. Lax, D. War- 
rendale, PA; Society of Automotive Engineers, Inc. (1981). 
16p. (CONF-810206—36). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

Medium- and heavy-duty truck fuel economy and use char- 
acteristics as reported in the 1977 Truck Inventory and Use Survey 
(TIUS) are examined. The study focuses on in-use fuel economy, 
the use of fuel conservation equipment and annual miles per truck 
for three vehicle weight categories as functions of engine fuel type 
and area of operation. The TIUS data show that there is no signifi- 
cant difference between the average fuel economy of gasoline vs. 
diesel trucks in each of the three weight categories considered in 
the analysis. Significant differences are shown in annual miles per 
truck by weight category, fuel type, and area of operation. The 
data also illustrate a large increase in the use of fuel conservation 
equipment in both new and older trucks. 


23759 1978 to 1980 Ford on-road fuel economy. South, 
N.E. Warrendale, PA; Society of Automotive Engineers, 
Inc. (1981). 10p. (CONF-810206—38). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

Since 1978 Ford Motor Company has been surveying the 
fuel economy of employees who lease new light duty vehicles from 
the Company. Winter and summer survey data for the three years 
are analyzed and compared. Car results show a significant and 
steady increase in average on-road fuel economy over the three 
year period. The percent differential between EPA measured and 
actual on-road fuel economy has lessened substantially since 1978. 
Furthermore, the percent difference between EPA and on-road is 
essentially constant over the range of EPA values for each of the 
three years. Limited fuel economy results for 1980 trucks are also 
discussed. 
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REFER ALSO TO CITATION(S) 23027, 23048, 23051, 23074, 23075, 23126, 
23249, 23302, 23722, 23724, 23724, 23730, 23732, 23740, 23740, 23740, 23797, 
23798, 23864, 23866 


23760 (ANL/CNSV-TM—50) Anaerobic filters: an 
energy plus for wastewater treatment. (Argonne National 
Lab., IL (USA)). Jan 1981. Contract W-31-109-ENG-38. 
273p. (CONF-800124—). NTIS, PC A12/MF AOI. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

Separate abstracts are prepared for 12 papers presented at 
the seminar/workshop. One had previously appeared in the appro- 
priate DOE data bases. (MCW) 


23761 (ANL/CNSV-TM—S0, pp 77-93) Comparison of 
anaerobic vs aerobic treatment of pharmaceutical waste. Jen- 
nett, J.C. (Syracuse Univ., NY); Rand, M.C. Jan 1981. 
NTIS, PC A12/MF AOl1. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

Wastes from pharmaceutical operations are extremely strong, 
concentrated, difficult to handle, and require some of the most 
complex and expensive treatment control systems of any industry. 
This paper reports on investigations of the use of anaerobic filters 
as a device for treating these wastes. Ideally suited for the removal 
of soluble organics, the anaerobic filters required no recycle, had 
virtually no sludge disposal problem and generated more usable 
energy in the form of methane than it consumed. The experimental 
system was compared to an existing exemplary aerobic treatment 
system. The following conclusions were warranted on the basis of 
the study. Starting an anaerobic system by initially feeding it 
methanol to develop methane formers and then converting it to a 
specific waste was found to be very effective and merits further 
study for future applications in other anaerobic systems. The anaer- 
obic filters successfully treated wastes from the chemical synthesis 
of pharmaceuticals, with an influent BOD concentration of 2000 
mg/1. Using a 36 hour hydraulic retention time at 35°C, COD re- 
movals of 70 to 80% and BOD; removals of 94% were constantly 
realized. In terms of pounds of COD removal per day, the anaero- 
bic treatment system exceeded the efficiency of the existing aerobic 
treatment system by 33%. The intense color of the raw waste 
which was unaffected by the existing aerobic treatment system was 
almost totally removed by the anaerobic system. 


23762 (ANL/CNSV-TM—S0, pp 129-141) Celanese ex- 
perience with anaerobic filters. Ragan, J.L. (Celanese Chemi- 
cal Co., Inc., Corpus Christi, TX). Jan 1981. NTIS, PC 
A12/MF AOl1. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

Celanese Chemical Company, Inc., has been evaluating ap- 
plicability of biological treatment for high strength effluents from 
its chemical plants since the early seventies. This work has led to 
extensive investigation of anaerobic systems in both laboratory and 
pilot units and to development of an effective treatment system, 
particularly for high strength wastes. To date, one commercial unit, 
designed for 65% removal of a 36,000 Ib/day COD load has been 
in operation at a Celanese Plant since mid-1977. Two other units, 
one designed for 75 M lb/Day COD loading and one for 117 M Ib/ 
day COD loading are currently under construction in other Celan- 
ese plants. A brief review is presented of the operating history of 
the existing commercial unit, and economic and technical consider- 
ations leading to the commitment to install additional units are dis- 
cussed. 


23763 (ANL/CNSV-TM—S0, pp 179-198) Treatment of 
high strength wastes by an anaerobic filter. Donovan, E.J. Jr. 
(Hydroscience, Inc., Westwood, NJ). Jan 1981. NTIS, PC 
A12/MF AOl1. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

Laboratory studies using small plexiglass columns and one 
inch pallrings have been used to develop an understanding of the 
anaerobic filter process and to determine treatability of several 
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types of high strength waste waters. The chemistry involved and 
removal rates have been defined. Organic removals accomplished at 
various loadings were developed for these columns. Pilot scale an- 
aerobic filters, utilizing full size 3 1/2 pallrings were operated on a 
heat treatment liquor for approximately 12 months to develop 
design parameters for anaerobic filter pretreatment of the liquor, 
prior to return to the aeration basis. Results of these studies and an 
analysis of the data are presented. Included are a discussion of ex- 
perience in starting up the pilot anaerobic filter and the chemistry 
involved in maintaining optimum pH levels. 


23764 (ANL/CNSV-TM—62) Preliminary market assess- 
ment of fluidized-bed waste-heat recovery technology. 
Campos, F.T.; Fey, C.L.; Grogan, P.J.; Klein, N.P. (Ar- 
gonne National Lab., IL (USA)). Jun 1980. Contract W-31- 
109-ENG-38. 58p. NTIS, PC A04/MF AO1. 

A preliminary assessment of fluidized-bed waste-heat recov- 
ery (FBWHR) system market potential is presented with emphasis 
on the factors influencing industrial acceptability. Preliminary 
market potential areas are identified based on the availability of 
waste heat. Trends in energy use are examined to see the effect 
they might have on these market potential areas in the future. 
Focus groups interviews are used to explore important factors in 
the industrial decision-making process. These important factors are 
explored quantitatively in a survey of industrial plant engineers. 
The survey deals with the waste-heat boiler configuration of the 
FBWHR system. Results indicate market acceptance of the fluid- 
ized-bed waste-heat boiler could be quite low. 


23765 (ANL/CNSV-TM—64) Description of emission 
control using fluidized-bed, heat-exchange technology. Vogel, 
G.J.; Grogan, P.J. (Argonne National Lab., IL (USA)). Jun 
1980. Contract W-31-109-ENG-38. 97p. NTIS, PC A05/MF 
AOl. 

Environmental effects of fluidized-bed, waste-heat recovery 
technology are identified. The report focuses on a particular con- 
figuration of fluidized-bed, heat-exchange technology for a hypo- 
thetical industrial application. The application is a lead smelter 
where a fluidized-bed, waste-heat boiler (FBWHB) is used to con- 
trol environmental pollutants and to produce steam for process use. 
Basic thermodynamic and kinetic information for the major sulfur 
dioxide (SO2) and NO/sub x/ removal processes is presented and 
their application to fluidized-bed, waste heat recovery technology is 
discussed. Particulate control in fluidized-bed heat exchangers is 
also discussed. 


23766 (ANL/CNSV-TM—66) Economic analysis of in- 
dustrial waste-heat recovery: fluidized-bed technology versus 
three conventional alternatives. Grogan, P.J.; Hamel, B.B.; 
Brown, H.L.; Koluch, M.J. (Argonne National Lab., IL 
(USA)). Apr 1981. Contract W-31-109-ENG-38. 40p. NTIS, 
PC A03/MF AO1. Order Number DE81024010. 


Competing waste-heat-recovery technologies, including a 
fluidized-bed heat-exchange system, were analyzed according to 
their applications in and market shares of the industrial sector, SIC 
20-39. The performance parameters and costs of these technologies 
were based upon existing information. Data on available waste 
energy in industry, and the temperatures and operating sources of 
that energy were based upon the Industrial Plant Energy Profile 
(IPEP). This data base contains plant-energy information from ap- 
proximately 400,000 industrial plant sites in the country. These sites 
represent the bulk of the nation’s industrial manufacturing capacity. 
Based on this information, the available waste energy from each of 
the industrial sectors was determined by process-unit operation. 
Waste energy was determined as a function of plant size. Each of 
the competing heat-recovery technologies, both conventional and 
fluidized-bed, was applied to the waste streams. Energy savings and 
payback were determined on the bases of waste-heat source and 
plant size. Conventional heat exchangers showed a significant 
number of applications with paybacks of less than one year. The 
fluidized-bed systems had a limited number of such applications. 
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23767 (BNL—51142) Process model of the US pulp and 
paper industry. Pilati, D.A.; Chang, J.; Sparrow, F.T.; 
Howe, S.O.; Balzer, C.; McBreen, B. (Brookhaven National 
Lab., Upton, NY (USA). National Center for Analysis of 
Energy Systems). Apr 1980. Contract AC02-76CH00016. 
113p. NTIS, PC A06/MF AOl. Order Number 
DE8 1903436. 

A regional dynamic mathematical-programming model of 
the US pulp and paper industry is described. The model considers 
the energy requirements and costs of processing three sources of 
fiber into various pulps and the processing of these pulps into paper 
and paperboard bulk products. Results from the model project the 
selection of investments and operating options of the industry that 
minimizes the total discounted costs of meeting exogenously speci- 
fied regional demands for paper products over a 25-year time hori- 
zon. A validating comparison of base-period model results with 
1975 industrial statistics is made and some examples are given to 
suggest how the model can be used for energy-demand projections, 
technology assessment, and energy policy analysis. 


23768 (CONF-801076—2) Effectiveness of energy-effi- 
ciency regulations for industrial equipment. Newsom, D.E. 
(Argonne National Lab., IL (USA)). 1980. Contract W-31- 
109-ENG-38. 6p. NTIS, PC A02/MF A0Ol1. Order Number 
DE8 1023827. 

From 3. world energy engineering congress; Atlanta, GA, 
USA (15 Oct 1980). 

Methods for evaluating the effectiveness of possible govern- 
ment regulations impacting the energy efficiency of industrial 
equipment are described and illustrated. For each step in the policy 
evaluation approach (policy formulation, evaluation of benefits, 
evaluation of costs, identification of barriers, and policy conclu- 
sions), the paper describes methods of evaluation and typical prob- 
lems encountered in implementing the methods. To illustrate the 
methods, the paper describes their use in studies of performance 
standards and labeling rules for industrial equipment. 


23769 (CONF-801076—3) Tradeoffs of energy conserva- 
tion and environmental quality. Evans, A.R. (Argonne Na- 
tional Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 
6p. NTIS, PC A02/MF AO1. Order Number DE81023903. 

From 3. world energy engineering congress; Atlanta, GA, 
USA (15 Oct 1980). 

Studies performed on industrial energy conservation and pol- 
lution control are summarized. The primary purpose of the sum- 
mary paper is to present the problem for the consideration of 
others, particularly those from industrial firms who must make the 
choices in selection of technologies. The paper is also presented as 
an appeal for more and better analyses of the energy costs of indus- 
trial pollution control equipment and new technologies related to 
energy efficiency improvement or fuel substitution. Industrial emis- 
sions and control costs, energy required for industrial pollution 
control, and effects of energy cost increase are discussed. 


23770 (CONF-810545—3) Using industrial reject heat for 
district heating: a case study, Bellingham, Washington. Ols- 
zewski, M.; Katter, L.B. (Oak Ridge National Lab., TN 
(USA); Rocket Research Co., Redmond, WA (USA)). 1981. 
Contract W-7405-ENG-26. 12p. NTIS, PC A02/MF AOl1. 

From 3. conference on waste heat management and utiliza- 
tion; Miami, FL, USA (12 May 1981). 

A project in northwestern Washington state using low-grade 
waste heat as a source for a district-heating system is reviewed. 
Current efforts are focused upon testing at the two ends of the 
system: the source and the user. A review of the project approach, 
the plan, and early results of the current phase of effort with em- 
phasis on the energy-recovery equipment are presented. During the 
Phase I effort, waste energy borne by the gaseous-pollution-control 
system was identified as the most-likely recoverable energy source, 
but of relatively low grade (100 to 180°C). Space heating and do- 
mestic hot water production were identified as the most cost-effec- 
tive uses to which the energy could be applied. The Bellingham- 
Intalco Aluminum Corp. site was chosen as an example. A prelimi- 
nary design was made to estimate the effects of energy storage, 
coupling the constant source to the variable demand. The result of 
this effort was a prediction of 31,800 m* (200,000 barrels) of oil 
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saved annually from the example site alone and over 800,000 m$ (5 
million barrels) if the concept were applied to the entire aluminum 
industry. Phase II was limited to improving the accuracy of system 
performance predictions and the results are discussed. Efforts 
planned for Phase III will involve development of the heat ex- 
changer, validate models concerning the design and dynamic be- 
havior of a district-heating system, and develop control strategies 
and systems to make optional use of the constant heat source. The 
fourth phase will implement the system fully which will be fi- 
nanced locally and which includes planned payback to DOE for re- 
search equipment installed during Phase III. (MCW) 


23771 (CONF-8010187—, pp 402-428) Agricultural uses 
of fluidized-bed combustor residue. Bennett, O.L. (West Vir- 
ginia Univ., Morgantown). 1980. NTIS, PC A99/MF AO1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

Since 1976 an intensive and extensive research program has 
been conducted by the USDA-SEA-Agricultural Research in coop- 
eration with the US Department of Energy to determine agricultur- 
al uses of FBC residue. Research consisted of laboratory studies on 
chemical and physical properties; greenhouse, environmental 
growth chamber, and field studies to determine effect on plant 
growth and elemental composition; and metabolic feeding trials 
with small and large animals to determine any possible effect on 
animal and human health. At the present time most of the research 
is being conducted in the Eastern US where soils are acidic and re- 
spond to applications of lime. This is alsol the area where most of 
the high sulfur coal is burned. Field studies represent most of the 
major soil associations and environmental conditions existing in the 
Eastern US. Chemical analysis indicates FBC residue contains large 
amounts of Ca-MgSO, and CaO with a lime equivalency of 50 to 
70% of CaCOs. Its main potential in agriculture is that of a liming 
material for soil pH correction and as a source of Ca, Mg and S for 
plant growth. Our major concern in agriculture is the possibility of 
heavy metal contamination of food and feed products. While FBC 
residue does contain small amounts of several heavy metals, re- 
search to date indicates no significant accumulations in the large 
number of plant species tested. All research results indicate that 
FBC residue can be used effectively for agricultural production. 
However, long-term field studies with repeated soil application 
must be conducted before final clearance can be justified. 


23772 (CONF-8010187—, pp 429-454) Potential uses for 
fluidized-bed combustion residuals. Minnick, L.J. 1980. 
NTIS, PC A99/MF AOI. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

An extensive research program which has been funded by 
the US Department of Energy is directed to the evaluation of the 
solid wastes from fluidized-bed combustion for potential commer- 
cial uses. In addition, this investigation has explored methods for 
disposal or co-disposal with other wastes should commercial appli- 
cations be slow in developing or not of sufficient magnitude to ac- 
count for utilization of all of the AFB waste materials. The pro- 
gram has characterized the residue from a number of sources and 
has investigated effective means of preconditioning and beneficia- 
tion of the products in preparation for its use in a number of appli- 
cations. The laboratory studies have also developed a number of 
potential commercial applications for both AFB bed drain and fly 
ash. Several field demonstrations that have been carried out and 
which are also being scheduled for 1980 are described. These in- 
clude full-scale processing of the residue for construction type uses 
and land reclamation projects; manufacture of building blocks; road 
base installations; production of synthetic aggregates; and beneficia- 
tion of bed drain to recover the calcium hydroxide constitute. In 
addition to establishing the engineering characteristics of the com- 
positions, some tests have been undertaken to investigate the envi- 
ronmental properties of the mixtures. Blending of the residue with 
some other types of waste, such as pulverized coal fly ash, SO/sub 
x/ scrubber sludge, and phospho-gypsum waste provides stabilized 
waste compositions that comply with environmental requirements 
currently being promulgated by EPA and state regulatory agencies. 
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23773 (DOE/CE—0001) Industrial Energy-Efficiency 
Improvement Program. Annual report to the Congress and the 
President 1979. (Department of Energy, Washington, DC 
(USA). Office of Industrial Programs). 1 Dec 1980. 83p. 
NTIS, PC A05/MF AO1. 

The industrial energy efficiency improvement program to 
accelerate market penetration of new and emerging industrial tech- 
nologies and practices which will improve energy efficiency; en- 
courage substitution of more plentiful domestic fuels; and enhance 
recovery of energy and materials from industrial waste streams is 
described. The role of research, development, and demonstration; 
technology implementation; the reporting program; and progress 
are covered. Specific reports from the chemicals and allied prod- 
ucts; primary metals; petroleum and coal products; stone, clay, and 
glass, paper and allied products; food and kindred products; fabri- 
cated metals; transportation equipment; machinery (except electri- 
cal); textile mill products; rubber and miscellaneous plastics; electri- 
cal and electronic equipment; lumber and wood; and tobacco prod- 
ucts are discussed. Additional data from voluntary submissions, a 
summary on progress in the utilization of recovered materials, and 
an analysis of industria! fuel mix are briefly presented. (MCW) 


23774 (DOE/CE/20030—1) Industrial utilization of 
waste derived energy. (Kaiser Engineers, Oakland, CA 
(USA)). Jun 1981. Contract AC03-78CS20030. 190p. NTIS, 
PC A09/MF AO1. Order Number DE81024404. 

A technical and economic feasibility study of a partial oxida- 
tion unit (Union Carbide Corporation's PUROX system) was con- 
ducted. Major objectives of the program were: (1) disposal of both 
urban (municipal refuse and sewage sludge) and agricultural (dairy) 
wastes, and (2) the production of a medium-Btu fuel gas. The inves- 
tigated wasteshed includes those portions of Western San Bernar- 
dino County, Eastern Los Angeles County, and Northwestern Riv- 
erside County. Section 2 is a summary chapter. The available waste 
supply (municipal refuse, sewage sludge, dairy wastes) is discussed 
in Section 3. Transportation of these waste materials is discussed in 
Section 4. Product quantities and energy products of fuel gas, 
steam, and electricity are discussed in Section 5, Markets for 
Energy and Recovered Materials. Ferrous metals, aluminum, and 
nonferrous metals, and slag are the materials studied. (MCW) 


23775 (DOE/CS/40170—T1) Proposed industrial reco- 
verd materials utilization targets for the textile mill products 
industry. (Booz, Allen and Hamilton, Inc., Bethesda, MD 
(USA)). May 1979. Contract AC03-78CS40170. 286p. 
(HCP/M— 1694-03). NTIS, PC A13/MF AOl1. 

Materials recovery targets were established to represent the 
maximum technically and economically feasible increase in the use 
of energy-saving materials by January 1, 1987. This report describes 
targets for the textile industry and describes how those targets were 
determined. (MCW) 


23776 (DOE/CS/40263—T2) Energy conservation in 
citrus processing. Technical progress report No. 2, April 1, 
1980-February 28, 1981. Leo, M.A.; Lari, R.I.; Moore, N.R.; 
Broussard, M.R.; Gyamfi, M. (Sunkist Growers, Inc., Ontar- 
io, CA (USA); Jet Propulsion Lab., Pasadena, CA (USA)). 
15 Mar 1981. Contract AC03-79CS40263. 87p. NTIS, PC 
A05/MF AO1. Order Number DE81016641. 

Systems that reduce energy usage and are economically 
viable in the citrus fruit processing industry are identified. The pre- 
liminary results of Phase I are presented. Alternative systems to be 
considered are classified and denoted as central, modular, integrat- 
ed, and combined. Progress is reported on the central and modular 
systems. (MCW) 


23777 (DOE/CS/40288—T1) Recovery of energy and 
chrome from chrome tannery wastes. Muralidhara, H.S.; 
Maggin, B.; Phipps, H. (Systems Consultants, Inc., Wash- 
ington, DC (USA)). 30 May 1980. Contract ACO1- 
79CS40288. 131p. NTIS, PC A07/MF A0O1. Order Number 
DE8 1023699. 

An evaluation of the technical performance and cost effec- 
tiveness of a low temperature pyrolysis process which uses dry 
leather tanning wastes to provide energy and chrome tanning liquor 
for reuse in tanneries is presented. Presently, leather waste is dis- 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3203 Industry And Agriculture 


posed of in landfills, resulting not only in a considerable loss of po- 
tential energy (estimated to be 0.7 trillion Btus annually), but an 
even more significant loss of chromium (estimated to be 1.8 million 
pounds per year). The pyrolysis process is shown to be technically 
feasible, economically viable, and can alleviate a leather waste man- 
agement problem that is becoming increasingly more difficult to 
handle because of more stringent environmental waste disposal re- 
quirements. Leather tanneries can save an estimated $7 to $8 mil- 
lion annually by employing this pyrolysis process to conserve 
energy and chrome in dry tanning wastes. 


23778 (PB—81-104788) Carbon reactivation by external- 
ly-fired rotary kiln furnace. Final report Oct 75-Jan 78. 
Chen, C.; Directo, L.S. (Los Angeles County Sanitation 
Districts, CA (USA)). Aug 1980. Contract EPA-14-12-150. 
45p. NTIS, PC A03/MF AO1. 

An externally-fired rotary kiln furnace system has been eval- 
uated for cost-effectiveness in carbon reactivation at the Pomona 
Advanced Wastewater Treatment Research Facility. The pilot 
scale rotary kiln furnace was operated within the range of 682 kg/ 
day (1,500 lb/day) to 909 kg/day (2,000 Ib/day). The rotary kiln 
furnace was found to be as effective as the multiple hearth furnace 
in reactivating the exhausted granular activated carbon. The operat- 
ing and maintenance of the rotary kiln system required less opera- 
tor skill than the multiple hearth furnace system. However, the cor- 
rosion rate was higher in the rotary tube than in the multiple hearth 
furnace. Cost estimates based on a typical regeneration capacity of 
182 kg/hr (400 lb/hr) have been made for both rotary kiln and mul- 
tiple hearth furnace systems. These indicate that the capital cost for 
the multiple hearth furnace is about two times that of the rotary 
kiln furnace. The operation and maintenance costs for both furnace 
systems are similar. The overall process costs for the multiple 
hearth and rotary kiln furnace systems are estimated to be 33.2 
cents/kg (15.1 cents/Ib) of carbon regenerated and 29.2 cents/kg 
(13.3 cents/Ib) of carbon regenerated, respectively. 


23779 Assessment and reduction of the power consump- 
tion in refining paper stock. Burkitt, P.G.; Gates, E.R.; 
Moore, M.W. Luxembourg; Commission of the European 
Communities (1981). 98p. (EUR—7128-EN). 

Paper and board making stock is refined in order to produce 
the properties needed in the manufactured product. Experiments 
using bleached softwood and bleached hardwood sulphate pulps 
have shown that particular values of paper breaking length can be 
obtained by different combinations of values of the power applied 
to the refiner and the mass flow rate of stock through it. The total 
specific refining energy used, however, is very dependent on the 
combination and can differ by more than 30%. In practice, the 
power and mass flow rate also have to satisfy other requirements, 
such as the ability of the pulp to receive the power and the time 
available to process a tonne of pulp. With proper control refining 
energy could be saved in many mills; a targeted saving of 10% is 
realistic. The overall saving in the UK paper and board making in- 
dustry could equal 24 ktoe, financially worth £ 2.48 (3.72M EUA) 
per annum. In the EEC as a whole 10% reduction in refining 
energy would save approximately 164 ktoe per year, worth about 
25.4M EUA. In a fine paper mill making 10,000 tonnes p.a. the pay- 
back time on the necessary control equipment would be 2 to 4 
years, but the viability of the investment would vary from mill-to- 
mill. A description of the equipment and of the measurement of 
pulp and paper properties is given. Experimental work was carried 
out in the Bolton Emerson Claflin 01 refiner installed in a pilot 
plant. 


23780 Tool grinding machine. Dial, C.E. (to Dept. of 
Energy). US Patent 4,229,909. 28 Oct 1980. Filed date 22 
Mar 1979. vp. 

PAT-APPL-022,895. 

The present invention relates to an improved tool grinding 
mechanism for grinding single point diamond cutting tools to pre- 
cise roundness and radius specifications. The present invention uti- 
lizes a tool holder which is longitudinally displaced with respect to 
the remainder of the grinding system due to contact of the tool 
with the grinding surface with this displacement being monitored 
so that any variation in the grinding of the cutting surface such as 
caused by crystal orientation or tool thickness may be compensated 
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for during the grinding operation to assure the attainment of the de- 
sired cutting tool face specifications. 


23781 Problems and solutions to the utilization of coal 
for stoker applications. Schaeffer, S.C. pp 27-30 of Energy 
utilization: a sourcebook of current technology. Atlanta, 
GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Real constraints to coal utilization in stokers are identified. 
The economics of coal vs oil or gas fired plants is discussed. The 
second major constraint to coal stoker utilization is alleged air reg- 
ulation violations. Stoker types are listed with a rating for limiting 
particulate emissions. A number of existing coal fired plants are in 
violation of particulate emission regulations and represent the third 
constraint, real violations. Mechanical collectors, electrostatic per- 
cipitators, baghouses, and combination firing are briefly discussed. 
Information needed on coal characteristics and quality is men- 
tioned. Efforts of the 1977 American Boiler Manufacturers Associ- 
ation, the ABMA Small Boiler, and the Council of Industrial Boiler 
Owners programs are noted. 


23782 Practical combustion analysis for boilers and fur- 
naces, Strange, C. pp 31-34 of Energy utilization: a source- 
book of current technology. Atlanta, GA; Fairmont Press, 
Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Information on air-fuel ratios, combustion mechanics, flue 
gas analysis, and major areas of saving is presented. Specifically, 
the exothermic combustion of methane is described and appropriate 
combustion equations are given. 


23783 High temperature heat pump applications: commer- 
cial, industrial, and with alternative energy sources. Niess, 
R.C. pp 59-65 of Energy utilization: a sourcebook of current 


technology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Ways that an industrial heat pump can save energy are dis- 
cussed, specifically, the high temperature heat pump. Typical indus- 
trial and commercial applications discussed are the John Hopkins 
Applied Physics Laboratory; Wolverine Division, Universal Oil 
Products; and Maryland Plastics. The use of alternative energy 
sources can be extended with the heat pump. Existing applications 
of solar-assisted heat pump systems are noted. High temperature, in- 
dustrial heat pumps can tap geothermal water in the 60 to 130°F 
range and amplify this heat to the 140 to 220°F range and an exam- 
ple is described. 


23784 Energy audit at a carbon-graphite products plant. 
Leffingwell, R.L.; Clemmer, L.D. pp 139-146 of Energy uti- 
lization: a sourcebook of current technology. Atlanta, GA; 
Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

An energy audit aimed at cutting energy losses in steam and 
combustion system, was performed at Wickes Engineered Materi- 
als, Saginaw, Michigan, in 1978. Detailed engineering surveys of 
the plant were made. Some alternatives are recommended in the 
steam systems, economizers, combustion processes, and winter com- 
fort heating; implementation of the recommended measures would 
result in gas consumption reduction at the plant by more than 1/3 
with a payback period of about 1.1 years. Energy work in progress 
at the plant is described. 


23785 Design, application benefits, and economics of 
energy-efficient motors: a technological update. Yu, J.V. pp 
147-154 of Energy utilization: a sourcebook of current tech- 
nology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The potential of energy conservation is discussed for the 
continuous process industries and in the commercial sectors using 
electric motors. Efficiency and how to increase it and power factor 
are discussed. Approaches to raising power factor, power factor 
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standard, certification of motor performance, economics of energy- 
efficient motor use are discussed. Energy-efficient motors generate 
a minimum amount of heat resulting in longer service life. 


23786 Value of the Huyck corporate energy management 
survey. Johnston, W.E. pp 165-169 of Energy utilization: a 
sourcebook of current technology. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Introduction of an energy management survey in 10 plants of 
the Huyck manufacturing plants has led to actual savings of 
$300,000/y of continuing savings. Examples of these savings are 
given for the following Huyck plants: Wake Forest, North Caroli- 
na; Kern Rubber Company-Salisbury, North Carolina; Huyck 
Canada-Arnprior, Canada; and Huyck Fez-Gloggnitz, Austria. 


23787 Efficient energy audit technology for process 
plants. Baker, D.A. pp 191-195 of Energy utilization: a sour- 
cebook of current technology. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Procedures for conducting an energy audit in a processing 
plant are described. The steps that are necessary in collection of 
data for the audits and for analysis of the collected data are exam- 
ined. Manpower guidelines and functions are outlined and the re- 
sults of several Gulf Coast refineries audits utilizing these proce- 
dures are presented. The use of knowledgeable audit team person- 
nel under carefully controlled guidelines, with the team designed 
for the specific audit project, can result in an efficient energy audit, 
as indicated by the plant chemical plant and petroleum refinery re- 
sults. 


23788 Energy conservation through the use of storage 
tank insulation: a case history of the Sun Petroleum Products 
Company's Marcus Hook Refinery insulating experiences. 
Hilbeck, J.E.; Neill, D.S.; Pearl, R.J. pp 211-216 of Energy 
utilization: a sourcebook of current technology. Atlanta, 
GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

An overview of the Marcus Hook Refinery is offered and 
then experiences with insulation requirements for storage tanks are 
related. Present plans for a 5-year program are described. 


23789 Conservation of factory energy in a diversified 
manufacturing company. Feledy, C.F.; Jekkals, I. pp 217-220 
of Energy utilization: a sourcebook of current technology. 
Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The successful energy conservation program at United Tech- 
nologies Corporation is described. The highlights of the program, 
as they apply to factory energy, are described. The following topics 
are discussed: UTC’s conservation program, current factory energy 
projects, and new technology factory energy projects. Background 
information concerning UTC’s overall conservation program is pro- 
vided in order to give the proper setting for its accomplishments in 
the area of factory energy conservation. The objectives are: reduce 
energy costs, assure energy supplies, and foster new energy-related 
technologies. 


23790 Wood energy systems: an assessment. Birchfield, 
J.L.; Bulpitt, W.S. pp 251-260 of Energy utilization: a sour- 
cebook of current technology. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

An overview is presented of the use of wood in industrial 
plant boilers. Wood waste unloading, handling, conveying, and 
storage are discussed. Systems, some specific, discussed for burning 
wood waste are: wood fired package boilers, suspension and cy- 
clone burners, fluidized bed combustors, pyrolysis systems, wood 
gasification systems, and field-erected boilers. The availability of 
fuel supplies are summarized. Various projects being performed at 
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Georgia Tech dealing with wood energy development are de- 
scribed. 


23791 Absorption chiller control optimization. Gibeault, 
R.E. pp 333-339 of Energy utilization: a sourcebook of cur- 
rent technology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

A simplified approach to the control of compound absorp- 
tion chiller machines, sometimes referred to as piggyback systems, 
ie., a turbine-driven centrifugal water chiller combined with a 
steam-driven absorption chiller, is presented. The general system 
and its boundaries are explained. To operate the chillers as a com- 
pound system, the turbine-driven centrifugal is base loaded and is 
solely responsive to the total chilled water demand. The absorption 
system operates in combination with the turbine centrifugal utiliz- 
ing the excess steam from the turbine exhaust header. 


23792 Energy management in the paper industry. 
Newton, G.E.H. pp 357-364 of Energy utilization: a source- 
book of current technology. Atlanta, GA; Fairmont Press, 
Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The first task in setting up an energy management program 
is to establish prime objectives. Prime objectives are the responsibil- 
ity of management. Then the establishment of job specifications are 
next. Management attitudes are important and management must be 
aware of energy problems and how energy is utilized. Spedific 
energy use, the potential for energy conservation, the economics of 
energy in the paper industry are covered. 


23793 Energy ment in the textile industry. Jones, 
C.D.E. pp 371-377 of Energy utilization: a sourcebook of 
i900), technology. Atlanta, GA; Fairmont Press, Inc. 
(1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The evolution of energy conservation in a textile industry is 
described. With the advance in fuel prices in 1974, goals were set 
for energy conservation and keeping records for energy consump- 
tion was started. A group-wide quarterly report was published indi- 
cating individual group progress on conserved energy. Some results 
are discussed for the following processes: fiber production, yarn 
spinning; weaving, knitting, dyeing, finishing, and printing. Energy 
conservation in garment manufacturing and in the operation of 
equipment is noted. 


23794 Strategic planning in corporate energy manage- 
ment. Messing, R. Fr pp 381- 383 of Energy utilization: a 
sourcebook of current technology. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The most critical steps in the strategic planning process for 
an industry are discussed. These are: set realistic goals, for both the 
short term and long term; evaluate alternatives or trade-offs of 
ways to reach these goals; select among the alternatives, and devel- 
op an action plan; motivate participation and support of the plan 
throughout the organization; and monitor results. It is believed that 
the energy management function can significantly strengthen and 
enhance its performance by adopting the techniques which are in- 
herent in the strategic planning process. These techniques will give 
the corporation a basis for understanding the nature and type of the 
commitments which it has made, the benefits and costs which will 
accrue from adoption of a selected program, and means by which it 
can control and continually improve future performance. 


23795 Energy problem and public policy: an energy user's 
view. Sessions, L.W. pp 385-388 of Energy utilization: a 
sourcebook of current technology. Atlanta, GA; Fairmont 
Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The energy problem is seen as twofold - how to increase the 
supply of conventional and alternate fuels as rapidly as needed, reli- 
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ably, and at a cost which can be afforded and how to increase our 
efficiency of energy use in response to higher cost, without reduc- 
tion in our desired standard of living. The energy problem and 
public policy from an industrial energy user's viewpoint are dis- 
cussed. What the industrial sector can, and is, doing about the 
energy problem is addressed. Some explicit suggestions on national 
policy are offered. 


3206 Municipalities And Community Systems 


REFER ALSO TO CITATION(S) 23638, 23641, 23672, 23752, 23763, 23770, 
24059, 24172 


23796 (ANL/CNSV—18) Heat-pump-centered integrated 
community energy systems: system development assessment. 
Calm, J.M.; Sapienza, G.R.; Biederman, N.P. (Argonne Na- 
tional Lab., IL (USA)). Mar 1981. Contract W-31-109- 
ENG-38. 287p. NTIS, PC Al3/MF AO1. 

An assessment of district heating systems employing heat 
pumps to enable use of low-temperature energy sources is present- 
ed. These systems operate as thermal utilities to provide space heat- 
ing and may also supply space cooling, service-water heating, and 
other thermal services. Natural sources including solar and geother- 
mal heat, heat stored on an annual cycle from summer cooling, and 
otherwise-wasted heat from industrial and commercial processes 
may be effectively used by the systems described. Fifteen system 
analyses are examined. The assessment concludes that district heat- 
ing with heat pumps can conserve energy resources, and particular- 
ly scarce fuels, in an environmentally and economically attractive 
way. The application potential is believed to be broad, and the 
energy savings of widespread implementation would be substantial. 
No one system is universally applicable, but many system options 
exist. Market forces are already promoting many of the required 
technologies, but further research, development, and demonstration 
could accelerate implementation. The assessment methodologies are 
described in detail, and the concluding chapter provides recommen- 
dations on further research and development needs. 


23797 (ANL/CNSV-TM—S0, pp 159-170) Performance 
of anaerobic filters under transient loading and operating con- 
ditions. Young, J.C. (Iowa State Univ., Ames). Jan 1981. 
NTIS, PC Al2/MF AOl1. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

Anaerobic filters have been shown in numerous situations to 
be capable of receiving high-strength soluble wastes and of produc- 
ing high treatment efficiencies when operated at organic loadings 
well in excess of the loading capabilities of conventional aerobic 
and anaerobic systems. Less-well known is the fact that anaerobic 
filters are capable of operating under various transient loading and 
operating conditions without permanent loss of treatment efficien- 
cy. For example, such extreme actions as passing air through the 
unit or permitting the pH to drop as low as 5.5 or letting the unit 
stand for weeks to months without feed do not cause the filter to 
lose the ability for rapid recovery of its former steady-state efficien- 
cy. The ability of anaerobic filters to operate under extreme vari- 
ations in loading is explored and some of the factors affecting the 
performance of filters when subjected to adverse operating condi- 
tions are discussed. 


23798 (ANL/CNSV-TM—SO, pp 171-178) Anaerobic 
fluidized bed treatment of thermal sludge conditioning decant 
liquor. Bell, B.A. (George Washington Univ., Washington, 
aan Jeris, J.; Welday, J.M. Jan 1981. NTIS, PC Al2/MF 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

A 1978 pilot scale study of the fluidized bed anaerobic treat- 
ment of decant liquors from Thermal Conditioning of a combined 
municipal/brewery waste sludge carried out in Jacksonville, Flor- 
ida, is described. The return of these high strength decant liquors to 
the activated sludge plant for treatment has caused process upsets 
and has resulted in high energy costs for the aerobic treatment of 
the liquors. The study was performed to assess the applicability of 
fluidized bed anaerobic treatment to decant liquors and to provide 
data on the cost and energy production which may be expected 
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from a full scale system. Feed to the pilot fluidized bed reactor was 
decant liquor from the full scale thermal sludge conditioning 
system. Various loadings and recycle rates were investigated along 
with intermittant feeding studies to simulate full scale system condi- 
tions. Parameters measured included total and soluble BOD, total 
and soluble COD, pH, Volatile Acids, Alkalinity, TSS, Tempera- 
ture, Gas Production rate, and gas composition. Results of the 
study indicated that after acclimation the anerobic fluidized bed 
treatment system was capable of consistently achieving over 70% 
COD reduction and good gas production while exhibiting extreme- 
ly stable operation even under shock loading conditions. Data from 
the pilot study are presented along with cost estimates and energy 
balances for the full scale system. 


23799 (ANL/CNSV-TM—59) Overview of energy-con- 
serving development planning and design techniques based on 
five case studies. (Barton-Aschman Associates, Inc., Evan- 
ston, IL (USA)). Jun 1980. Contract W-31-109-ENG-38. 
229p. NTIS, PC Al1/MF AOl. 

Findings and recommendations are presented of a review of 
five case studies of ways to conserve energy through development 
planning and site design in communities. Two approaches were 
used. In the first approach, a conventional, pre-existing plan was 
analyzed to determine potential energy use. Once energy-conserva- 
tion options were identified and evaluated, the conventional plan 
was modified by employing those options. This approach was used 
in The Woodlands, Burke Center, and Radisson studies. In the 
second approach, energy-conservation options are independently 
identified and evaluated. Those options that passed specific criteria 
screening were then utilized in developing one or more totally new 
plans based on energy objectives. This approach was used in 
Greenbrier and Shenandoah. Radisson is a new town on the out- 
skirts of Syracuse, New York. Greenbrier is a 3000 acre planned 
community adjacent to Norfolk and Virginia Beach. Shenandoah is 
a proposed new town in the Atlanta urbanized area. The Wood- 
lands is a new community under development north of Houston. 
Burke Center is a residential planned unit development in Fairfax 
County, Virgnia. (MCW) 


23800 (ANL/CNSV-TM—63) HPASS: a computer pro- 
gram for evaluation of district heating with heat pumps. Users 
manual, Sapienza, G.R.; Calm, J.M. (Argonne National 
Lab., IL (USA)). Mar 1981. Contract W-31-109-ENG-38. 
73p. NTIS, PC A04/MF AOl1. 

HPASS (Heat Pump district heating ASSessment) is a com- 
puter program for assessment of district heating and cooling with 
heat pumps. The software facilitates comparison of site- and source- 
energy use, discounted payback, and life-cycle costs of these sys- 
tems with alternative systems providing similar services. The pro- 
gram also performs parametric studies of these analyses. This report 
explains the use of HPASS; the input requirements, available out- 
puts, and program options are described. 


23801 (ANL/CNSV-TM—65) National district-heating 
program: generic city district-heating and cooling system from 
cogeneration retrofit. Davis, H.; Grammel, S.; Kuzanek, J.; 
Levine, E. (Argonne National Lab., IL (USA)). Feb 1981. 
Contract W-31-109-ENG-38. 62p. NTIS, PC A04/MF AOl1. 
Order Number DE81025029. 

A study, designed to aid in evaluating the feasibility of a dis- 
trict heating and cooling system that uses heat supplied by existing 
electric generating plants retrofitted for cogeneration, is presented. 
Based on thermal demands of a metropolitan area, the District 
Heating and Cooling System (DHCS) model estimates the cost of 
the retrofit. Environmental impact and the potential for scarce-fuel 
savings also are assessed by this model. The computer program 
used is the District Heating Strategy Model (DHSM). Section 2 
identifies metropolitan demand sectors and describes the data acqui- 
sition method. Section 3 defines thermal energy supply sources and 
shows how each is located. Program output is summarized in terms 
of financial data, electrical and thermal loads, and a ranking of ex- 
isting power plants. Section 4 assesses air pollutant emissions and 
DHCS fuel-use requirements. Finally, Sec. 5 considers the econom- 
ics of the DHCS and its costs vs benefits. 
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23802 (PB—81-102238) Cypress wetlands for water man- 
agement, recycling and conservation. Final report no. 5. 
Odum, H.T.; Ewel, K.C. (Naval Academy, Annapolis, MD 
(USA). Dept. of Mechanical Engineering). Apr 1980. 291p. 
NTIS, PC A13/MF AOl1. 

The recycling of treated wastewaters into cypress domes and 
the response of these ecosystems and natural patterns in control 
swamps are reviewed. Results indicate that cypress domes are satis- 
factory landscape units for interfacing the economics of people and 
nature. This method is preferable to technological treatment be- 
cause it costs less; it is better than release of wastewaters on up- 
lands because better filtration exists and less ecosystem exchange is 
required; and it is preferred to release into open waters because the 
swamp ecosystem adapts better to high nutrients and low oxygen 
conditions. Florida is considering this alternative for tertiary treat- 
ment and storm runoff on a case-by-case basis. An unexpected out- 
come is the savings of water from evapotranspiration by upland 
swamps as compared to open water. 


23803 (PB—81-107096) Significance of size reduction in 
solid waste management. Volume 2. Final report 25 Jul 78-79. 
Savage, G.M.; Trezek, G.J. (California Univ., Berkeley 
(USA)). Aug 1980. 182p. NTIS, PC A09/MF AOI. 

This report presents results of shredder tests using raw mu- 
nicipal solid waste, air-classified light fraction, and screened light 
fraction. The tests simulated single- and multiple-stage size reduc- 
tion, using a 10-ton per hour swing hammermill and a small, high- 
speed fixed hammer shredder. The tests are generalized so that the 
characteristic particle size and energy consumption can be predict- 
ed. Various hardfacing materials and their ability to perform with 
different solid waste materials were also tested. 


23804 Application of the Hittman methodology. Haberl, 
J.S. (Univ. of Colorado, Boulder); Dow, J.O. Gawf, E.; 
Feng, C.C. pp 85-103 of Energy auditing. Atlanta, GA; 
Fairmont Press, Inc. (1980). 

From Energy audit symposium; Chicago, IL, USA (6 Sep 
1979). 

; A methodology developed by the Hittman Associates of Co- 
lumbia, Maryland, to measure and categorize available data to com- 
pute community energy usage was used to perform an energy audit 
on the City of Boulder. Information concerning the energy audit is 
reported and includes: a review and data requirements for the 
methodology; difficulties with fitting the available information with 
the data requirements; calibration of the methodology; presentation 
of selected results; and conclusions and recommendations. (MCW) 


23805 Synergistic solid waste to energy project. Phase 1. 
Project concept. Schaeffer, J.E.; Price, S.E.; Hogeland, 
A.W. pp 5-8 of Energy utilization: a sourcebook of current 
technology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The concept of a project for combustion of solid waste, in- 
cluding recovery of residual materials, satisfactory disposal of the 
remaining ash, and provisions for continuity of operation in the 
event of interruption in the waste stream or interruption in the use 
of steam from the project is described. The tasks of the proposed 
project between Scott Paper Company and Delaware County, 
Pennsylvania, the primary concerns, and synergistic features, and 
future phases are described. (MCW) 


23806 Municipal solid waste as an industrial fuel. Olex- 
sey, R.A.; Whiles, C.C.; Huffman, G.L. pp 19-24 of Energy 
utilization: a sourcebook of current technology. Atlanta, 
GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The potential of the industrial sector to utilize municipal 
wastes in boilers is examined. Combustion, thermochemical, and 
biological processes to recover energy from waste materials are 
briefly discussed. The potential applications of municipal solid 
wastes to the industrial sector, co-combustion of refuse derived 
fuels, co-combustion of densified refuse derived fuel, combustion of 
MSW in a separate boiler, and direct heat manufacturing operations 
are discussed. Four concepts utilizing MSW as industrial fuels are 
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being practiced in Madison, Wisconsin; Erie, Pennsylvania; Saugus, 
Massachusetts; and Baltimore City, Maryland. The concepts are de- 
scribed. 


23807 Update on the city of Waukesha energy recovery 
incinerator plant. Levenhagen, J.I. pp 125-130 of Energy 
utilization: a sourcebook of current technology. Atlanta, 
GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The concepts, planning, and design of the Waukesha, Wis- 
consin Municipal heat recovery incinerator are described. The plant 
is designed to utilize a 35,000 lbs/h waste heat recovery boiler with 
a 67,000 cfm electrostatic precipitator to clean the stack and meet 
pollution standards. 


23808 Engineering considerations of modern community 
district heating systems. Barnes, M.; Kosvic, T.; Murphy, B. 
pp 223-225 of Energy utilization: a sourcebook of current 
technology. Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

General engineering considerations relative to the installation 
of steam and/or hot water media district heating systems are dis- 
cussed. Power plant considerations and thermodynamics and eco- 
nomics of distribution systems are covered. 


23809 Conversion of turbines for cogeneration. Engles- 
son, G.A. pp 231-237 of Energy utilization: a sourcebook of 
current technology. Atlanta, GA; Fairmont Press, Inc. 
(1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

The advantages and opportunities of municipal cogeneration 
are described. A description of the plants at Twin Cities (Minneso- 
ta), their turbine modifications, the retrofit program, and cogenera- 
tion costs are given. A comparison is made between cogeneration 
and electric only power plants. 


23810 Project plan to implement a demonstration of co- 
generated hot water district heating in St. Paul, ta. 
Nyman, H.; Sundberg, R.E. pp 239-247 of Energy utiliza- 
tion: a sourcebook of current technology. Atlanta, GA; 
Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

A planned program to demonstrate and implement a large 
hot water cogeneration district heating system in the Twin Cities 
metropolitan area is described. The system will be built over a 3 to 
5 year time span. The proposed effort will cover five major topics: 
institutional issues; environmental iinpacts; energy sources; build- 
ings and distribution systems; and power plant retrofit. Details of 
Phase II are given. Phase III is noted to include a detailed design 
of the first construction phase and Phase IV is noted to be con- 
struction of the portion of the system designed in Phase III of the 
following years expansion. 


23811 District heating and optimization of energy supply 
systems in Finnish communities. Rouhiainen, P. pp 273-280 
of Energy utilization: a sourcebook of current technology. 
Atlanta, GA; Fairmont Press, Inc. (1980). 

From 2. world energy engineering conference; Atlanta, GA, 
USA (28 Oct 1979). 

Development of district heating and combined heat and 
power systems in Finland is described. An attempt is made to ex- 
plain this development and the method of generating the data for 
correct decisions for each step of the development is made. 
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REFER ALSO TO CITATION(S) 23673 


23812 (DOE/CS/10228—T1) Basic-research foundations 
for public-education programs in energy conservation. Margo- 
lin, J.B.; Misch, M.R. (George Washington Univ., Washing- 
ton, DC (USA)). Sep 1980. Contract AS01-78CS10228. 
172p. NTIS, PC A08/MF AO1. 

The processes whereby people make decisions about specific 
behavior, the forces that operate on these decisions, and the inter- 
action of several decisions and their modifying effect upon each 
other are studied. An overview of the current approach to decision 
study and behavior-change studies is presented. Brief papers pre- 
pared by such experts as Maccoby, Tversky, Cialdine, Margolin, 
Simon, Heider, Festinger, and Lervin are presented. Methodolog- 
ical considerations are discussed. Task B focuses on the specific 
issue of the purchase of energy-efficient appliances. Task C investi- 
gates individual and small-group data-quantification techniques. 
Task D explains monitoring of ongoing energy-relevant consumer/ 
purchaser surveys. A cost-benefit analysis is made and discussed in 
Task E of other public and private information programs designed 
to serve the public welfare. A number of useful findings are pre- 
sented with the caveat that cost-benefit analysis is not a precise 
technique. The application of this study to the needs of the energy- 
conservation program is summarized. (MCW) 


23813 Meeting energy workforce needs: determining edu- 
cation and training requirements. Silver Spring, MD; Infor- 
mation Dynamics, Inc. (1980). 352p. (CONF-800269—). 

From National conference on meeting energy workforce 
needs; Washington, DC, USA (Feb 1980). 

The conference, in response to the challenge confronting 
schools, colleges, business, and industry created by emerging 
energy realities, focused on the following: the best available assess- 
ments of future job opportunities in energy-related occupations; 
programs and curricula available for occupational training in areas 
where growth in energy-related career opportunities is projected; 
capabilities of the nation’s schools, colleges, and other training facil- 
ities to meet anticipated needs; guidance and counseling efforts 
needed to help students and workers to understand potential oppor- 
tunities and required aptitudes and training; assessment of energy 
related jobs for minorities and women; and efforts to improve link- 
ages between educators and industry, government, and labor to 
assure best use of education and training resources. Thirty-four 
papers were presented. (MCW) 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 23645, 23648 


23814 (UCRL—53053-80(Vol.1)) Energy-storage systems 
for automobile propulsion. Volume 1. Overview and findings. 
Final report. O'Connell, L.G.; Anderson, C.J.; Behrin, E. 
(Lawrence Livermore National Lab., CA (USA)). 15 Dec 
po Contract W-7405-ENG-48. 67p. NTIS, PC A04/MF 
AOl. 

Presented here are results of a national multilaboratory study 
of energy-storage propulsion systems for automobiles. The findings 
of the five participating panels are given, including a technical and 
cost analysis for the energy-storage devices and resulting vehicles, 
as well as a discussion of national impact issues. The report is pre- 
sented in four volumes: Volume 1 - Overview and Findings; 
Volume 2 - Energy Storage Devices; Volume 3 - Automotive Pro- 
pulsion Systems; and Volume 4 - National Impact Issues. This 
volume contains information on electrochemical, mechanical, 
chemical, and thermal energy storage devices; the feasibility of de- 
veloping each type of system for use in automobiles; the effects of 
such usage on vehicle design, safety, performance, cost, and mar- 
ketability; and the impact on US petroleum consumption of the 
commercialization of vehicles with energy storage equipment. 
(LCL) 
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23815 (UCRL—53053-80(Vol.2)) Energy-storage systems 
for automobile propulsion. Volume 2. Energy-storage devices. 
Final report. O’Connell, L.G.; Anderson, C.J.; Behrin, E. 
(Lawrence Livermore National Lab., CA (USA)). 15 Dec 
1980. Contract W-7405-ENG-48. 247p. NTIS, PC All/MF 
AOl. 

The results of a national multilaboratory study of energy- 
storage propulsion systems for automobiles are given. The findings 
of the five participating panels are presented, including a technical 
and cost analysis for the energy-storage devices and resulting vehi- 
cles, as well as a discussion of national impact issues. The report is 
presented in four volumes: Volume 1 - Overview and Findings; 
Volume 2 - Energy Storage Devices; Volume 3 - Automotive Pro- 
pulsion Systems; and Volume 4 - National Impact Issues. The pur- 
pose of the work reported in these volumes was to determine 
which energy-storage devices and propulsion systems are likely to 
provide credible alternatives to current and future petroleum-fueled 
automobiles. In this volume the operating, safety and performance 
characteristic of specific devices for electrochemical, mechanical, 
chemical and thermal energy storage are evaluated to determine 
their feasibility for use in automobile propulsion systems and the 
future research required for development of promising devices. 
(LCL) 


23816 (UCRL—53053-80(Vol.3)) Energy-storage systems 
for automobile propulsion. Volume 3. Automotive propulsion 
systems. Final report. O’Connell, L.G.; Anderson, C.J.; 
Behrin, E. (Lawrence Livermore National Lab., CA 
(USA)). 15 Dec 1980. Contract W-7405-ENG-48. 372p. 
NTIS, PC A16/MF AOl1. 

The results of a national multilaboratory study of energy- 
storage propulsion systems for automobiles are given. The findings 
of the five participating panels are presented, including a technical 
and cost analysis for the energy-storage devices and resulting vehi- 
cles, as well as a discussion of national impact issues. The report is 
presented in four volumes: Volume 1 - Overview and Findings; 
Volume 2 - Energy-Storage Devices; Volume 3 - Automotive Pro- 
pulsion Systems; and Volume 4 - National Impact Issues. The pur- 
pose of the work reported in these volumes was to determine 
which energy-storage devices and propulsion systems are likely to 
provide credible alternatives to current and future petroleum-fueled 
automobiles. This volume deals with energy-storage automobiles, 
their performance and vehicle characteristics, propulsion, transmis- 
sion and control equipment, cost estimates, and safety. (LCL) 


23817 (UCRL—53053-80(Vol.4)) Energy-storage systems 
for automobile propulsion. Volume 4. National impact issues. 
Final report. O'Connell, L.G.; Anderson, C.J.; Behrin, E. 
(Lawrence Livermore National Lab., CA (USA)). 15 Dec 
1980. Contract W-7405-ENG-48. 255p. NTIS, PC Al2/MF 
AOl. 

The results of a national multilaboratory study of energy- 
storage propulsion systems for automobiles are given. The findings 
of the five participating panels are presented, including a technical 
and cost analysis for the energy-storage devices and resulting vehi- 
cles, as well as a discussion of national impact issues. The report is 
presented in four volumes: Volume 1 - Overview and Findings; 
Volume 2 - Energy-Storage Devices; Volume 3 - Automotive Pro- 
pulsion Systems; and Volume 4 - National Impact Issues. The pur- 
pose of the work reported in these volumes was to determine 
which energy-storage devices and propulsion systems are likely to 
provide credible alternatives to current and future petroleum-fueled 
automobiles. This volume presents information on the social, eco- 
nomic, environmental, health, and energy impacts predicted as the 
result of marketing advanced automobiles with energy storage sys- 
tems; the effects of petroleum availability on the energy storage ve- 
hicle (ESV) market; the manufacturing and service infrastructure 
for ESV’s; and specialty markets for ESV’s. (LCL) 


23818 Proceedings of the first international automotive 
fuel economy research conference. Washington, DC; Depart- 
ment of Transportation (1980). 547p. (CONF-7910218—). 
GPO. 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 
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Fifty-six papers were presented at the meeting. A separate 
abstract was prepared for each paper. Twenty-two papers were ab- 
stracted for Energy Abstracts for Policy Analysis (EAPA). (LCL) 


23819 Transition to the post-1985 motor vehicle. John, 
R.R. (Dept. of Transportation, Cambridge, MA). pp 101-107 
of Proceedings of the first international automotive fuel 
economy research conference. Washington, DC; Depart- 
ment of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

A preliminary assessment of the potential petroleum savings, 
technical reasonableness, and material and capital resource require- 
ments associated with the introduction of a highly fuel efficient 
post-1985 passenger car and light truck fleet is presented. Informa- 
tion is on the petroleum savings that would result from more fuel 
efficient cars; the marketability of fuel efficient vehicles; and the 
materials, capital, and research effort requirements for producing 35 
to 50 mpg vehicles by the mid 1990's. It is concluded that new 
product and manufacturing process technology is not required to 
demonstrate a 40 to 50 mpg vehicle, but rather to make the 40 to 
50 mpg vehicle fleet affordable and able to meet consumers’ vehicle 
utility needs such as roominess, comfort, and driveability, as well as 
to meet increasingly stringent environmental and safety standards. 
As the requirements for improved fuel economy become more 
severe, either due to market forces, government regulations or a 
combination of the two, it will be necessary to better utilize existing 
technology to continually renew our knowledge base and to find 
ways to generate the capital required for changeover. (LCL) 


23820 Safety and fuel economy performance of the 
NHTSA’s research safety vehicles. Boehly, W.A. (National 
Highway Traffic Safety Administration, Washington, DC). 
pp 118-130 of Proceedings of the first international auto- 
motive fuel economy research conference. Washington, DC; 
Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Safety and fuel economy are two vital attributes of motor 
vehicles used in America. The National Highway Traffic Safety 
Administration (NHTSA) has an active rulemaking program aimed 
at improving vehicle performance in these two areas. To support 
this program, NHTSA conducts extensive research and develop- 
ment (R & D) to provide an engineering foundation on which to 
build a sound regulatory position. An important R & D program is 
the Research Safety Vehicle (RSV). A major objective of the RSV 
Program is to integrate advanced concepts of vehicle safety, utiliz- 
ing both current and innovative technology, into vehicles while 
maintaining high levels of fuel economy and emissions perform- 
ance. While the RSVs are designed to provide performance in a 
number of other areas, the integration of safety and fuel economy is 
of prime importance. The RSV Program includes two vehicles, the 
Calspan and Minicars RSVs. The Calspan vehicle has nearly com- 
pleted the test phase of the RSV Program while the Minicars RSV 
is currently being fabricated and will undergo testing shortly. The 
safety and fuel economy performance of the vehicle being devel- 
oped in the RSV Program are discussed. Emphasis is placed on the 
Calspan RSV since testing is complete. The current status of the 
Minicars RSV, as well as the Large Research Safety Vehicle is also 
discussed. 


3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 23758, 23759, 23848, 23852, 23854, 23861, 
23882, 23886, 23887 


23821 (AD-A—088927) Determination of pollutant emis- 
sions characteristics of General Electric CF6-6 and CF6-50 
model engines. Final report Oct 78-Dec 79. Lyon, T.F.; 
Dodds, W.J.; Bahr, D.W. (General Electric Co., Cincinnati, 
OH (USA). Aircraft Engine Group). Mar 1980. Contract 
DOT-FA78WA-4207. 108p. NTIS, PC A06/MF AO1. 

The average levels and the variability of emissions were de- 
termined for newly manufactured General Electric CF6-6 and CF6- 
50 model engines. Emissions of carbon monoxide, hydrocarbons, 
oxides of nitrogen, and smoke were measured on a total of twenty- 
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five engines. Emissions were measured from two separate sampling 
systems, one sampling in the FAA diamond pattern, and the other 
in the EPA cruciform pattern. Only small differences in emissions 
were found between the two sampling patterns. Typical variability 
in CF6 production engine emissions was found to be somewhat less 
than had been previously reported for other types of large, turbofan 
engines. The effect of differences in fuel types, and in idle condi- 
tions (hot or cold) on emission levels were also determined. 


23822 (DOE/ET/15397—T4) Technical progress report 
for application of numerical simulation methodology to auto- 
motive combustion. (Science Applications, Inc., La Jolla, 
CA (USA)). Mar 1981. Contract AC04-79ET15397. 17p. 
NTIS, PC A02/MF AOl1. 

This report represents the third quarterly technical progress 
report for a program entitled, Application of Numerical Simulation 
Methodology to Automotive Combustion. The goal of the program 
is to develop, validate, demonstrate and apply a numerical simula- 
tion methodology for incylinder reactive flows in internal combus- 
tion engines. Previous work on this contract involved the initial de- 
velopment and validation of a finite difference based simulation 
model for time dependent axisymmetric flows which includes: a 
generalized coordinate system for arbitrary mesh design and treat- 
ment of complex and time dependent boundaries; multiple and in- 
teracting chemical species; coupled swirl flow velocity component; 
and two-equation turbulence closure. In its various stages of devel- 
opment, the model has been used to simulate numerous engine-re- 
lated problems for validation and demonstration purposes. The 
technical effort during the current reporting period has concentrat- 
ed on: reactive flow model development, test and parametric study 
calculations; engine simulation code clean-up, restructuring and 
documentation; and fuel injection/droplet model development. Re- 
sults of these studies are discussed. 


23823 (DOE/NASA/2749—79/2) Upgraded automotive 
gas turbine engine design and development program. Final 
report. Wagner, C.E.; Pampreen, R.C. (eds.). (Chrysler 
Corp., Detroit, MI (USA)). Jun 1979. Contract AC02- 
76CS52749. 357p. (NASA-CR—159671; COO—2749-43). 
NTIS, PC A16/MF AOl1. 

This is the second of four volumes of the contract final 
report, which summarizes all of the work performed in a govern- 
ment-sponsored Automotive Gas Turbine Development Program. 
In this volume, results are presented for the design and develop- 
ment of an Upgraded Engine. The design incorporated technology 
advancements which resulted from development testing on the Ba- 
seline Engine. The final engine performance with all retro-fitted 
components from the development program showed a value of 91 
HP at design speed in contrast to the design value of 104 HP. The 
design-speed SFC was 0.53 versus the goal value of 0.44. The miss 
in power was primarily due to missing the efficiency targets of 
small-size turbomachinery. Most of the SFC deficit was attributed 
to missed goals in the heat recovery system relative to regenerator 
effectiveness and expected values of heat loss. Vehicular fuel con- 
sumption, as measured on a chassis dynamometer, for a vehicle in- 
ertia weight of 3500 Ibs., was 15 MPG for combined urban and 
highway driving cycles. The Baseline Engine achieved 8 MPG 
with a 4500 Ib. vehicle. Even though the goal of 18.3 MPG was 
not achieved with the Upgraded Engine, there was an improve- 
ment in fuel economy of 46% over the Baseline Engine, for compa- 
rable vehicle inertia weight. 


23824 (DOE/SF/10538—T7) State-of-the-art of Europe- 
an R and D on coal-burning diesel engines: a brief survey. 
Straus, R.W.; Von Bismarck, G. (Galaxy, Inc., Washington, 
DC (USA)). Mar 1981. Contract AC03-79SFi0538. 5é6p. 
NTIS, PC A04/MF AO1. Order Number DE81014590. 
European R and D managers, officials and senior exports 
with experience in the area of coal-based fuels for diesel engines 
were interviewed as to the state of the art of coal-burning diesels 
with specific emphasis on the coal-dust engine, about which highly 
controversial information had recently been published in Germany. 
This brief survey allows the following conclusions: activities on 
coal-burning diesel are reported for Germany, Denmark and Swit- 
zerland; in the UK relevant work has recently been stopped. Ex- 
perts and officials are generaly extremely sceptical about the techni- 
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cal data and substance of the widely publicized claims of the BLR. 
The coal-dust engine appears as fundamentally technically feasible, 
especially in the area of stationary and low speed applications, but 
hardly economical. Significant development work is necessary for 
high speed engines suitable for vehicles. The current development 
programs indicate coal-oil slurries and other forms of coal suspen- 
sions (especially if made from processed, i.e., ash-free coal) may be 
a promising fuel for diesel engines, in addition to liquid fuels from 
coal conversion. 


23825 In-use fuel economy of 1980 passenger cars. 
Schneider, R.W.; Lipka, B.W.; Miller, F.K. Warrendale, 
PA; Society of Automotive Engineers, Inc. (1981). 22p. 
(CONF-810206—32). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

An owner survey was conducted to determine the owner- 
measured in-use fuel economy of 1980 model passenger cars for a 
number of manufacturers. The in-use fuel economy is compared to 
the laboratory tested fuel economy ratings as established by the En- 
vironmental Protection Agency. An analysis of how this compari- 
son has changed between 1975, 1976, 1978, and 1980 models is pre- 
sented. Finally, an analysis was done on the influence of vehicle 
design parameters on the differences between EPA laboratory rat- 
ings and in-use fuel econouty. The design parameters studied in- 
clude front wheel drive, diesel engines, and manual transmissions. 


23826 Light duty automotive fuel economy: trends 
through 1981. Foster, J.A.; Murrell, J.D.; Loos, S.L. War- 
rendale, PA; Society of Automotive Engineers, Inc. (1981). 
45p. (CONF-810206—33). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

EPA new-model fuel economy figures are presented for pas- 
senger vehicle and light duty trucks (those with GVW ratings up 
to 8500 Ibs). The 1981 models are emphasized, with some compari- 
sons to prior years included. Reader familiarity with the EPA tests, 
data bases, and analytical methods is assumed. Principal two-way 
analyses include comparisons of domestic vs. import, gasoline vs. 
Diesel, and Federal (49-state) vs. California vehicles. Sales fractions 
for a number of vehicle and engine emission control design features 
are included. The principal finding is that increased use of newer 
vehicle and emission control technologies in 1981 has accompanied 
significant fuel economy gains in spite of the tougher 1981 emission 
standards. 


23827 Direct injection stratified charge rotary combus- 
tion engine developments. Jones, C. (Curtiss-Wright Corp., 
Woodridge, NJ). pp 35-42 of Proceedings of the first inter- 
national automotive fuel economy research conference. 
Washington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

1977 development status of the unthrottled direct inject- 
ed stratified-charge rotary combustion engine program at the Cur- 
tiss-Wright Corporation was previously reported to the SAE. The 
data base, as of that time, showed steady state specific fuel con- 
sumption (SFC) equal to or better than that of representative auto- 
motive diesel engines and untreated HC emissions comparable to 
automotive carbureted engines. These data are reviewed against 
recent preliminary results from a study comparing fuel consumption 
using a higher compression ratio in the same rig engine with fuel 
consumption results for a rig engine scaled up in size from the earli- 
er rig engine by a linear factor of 1 2/3. In addition to these experi- 
mental data, future directions and projections are discussed. 


23828 Development in fuel economy of the rotary engine 
at Toyo Kogyo. Kuroda, T.; Satow, H. (Toyo Kogyo Co., 
Ltd., Japan). pp 43-50 of Proceedings of the first interna- 
tional automotive fuel economy research conference. Wash- 
ington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA ot Oct 1979). 


The fuel economy of Toyo Kogyo’s rotary engine vehicles 
has been steadily improved by modifying the engine and increasing 
the reactivity of the thermal reactor. In order to improve the ther- 
mal reactor system, we developed 2 method to keep the exhaust gas 
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at high temperature, which enabled exhaust emission control with a 
lean air-fuel mixture. We then developed a catalyst system to ac- 
complish the control with further leaner mixture. Continuous devel- 
opment work has been conducted to increase combustion velocity, 
improve gas sealing, and decrease friction loss, in order to achieve 
better thermal efficiency of the rotary engine. In the rotary engine, 
however, a rise in thermal efficiency is closely related to the ocur- 
rence of misfiring at light load. Therefore, resolution of the misfire 
problem is a key to successful development of a rotary engine with 
increased thermal efficiency. To overcome this problem a new igni- 
tion system and spark plug were developed, while the intake and 
exhaust systems were improved for decreasing the dilution gas. As 
a result, misfiring at low load has been substantially reduced, 
making it possible to realize a rotary engine with high thermal effi- 
ciency. 


23829 Advanced automotive turbine transmission system: 
diesel-competitive fuel economy with low emissions. Krono- 
gard, S.O.; Malmrup, L. pp 51-58 of Proceedings of the first 
international automotive fuel economy research conference. 
Washington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Specifically designed for automotive use, the Kronogard 
Turbine Transmission (KTT) system closely integrates the gas tur- 
bine engine with the transmission system. In the KTT system, the 
torque conversion function of the transmission is shifted into the 
turbine portion of the engine. The KTT three shaft configuration 
offers continuously variable transmission (CVT) features and allows 
recovery of most of the transmission losses in the regenerator while 
maintaining high turbine inlet temperatures at part load; without 
sacrificing rapid acceleration, the configuration allows a low idle 
speed, and low idle fuel consumption. Thus, very high fuel econo- 
my can be achieved over the Federal Driving Cycle. Variations in 
the geometric arrangement of the components and use of ceramic 
materials may further reduce fuel consumption. A wide variety of 
fuels, for example, coal-derived gases and liquids an synthetic fuels, 
can be used in the continuous combustion process, the characteris- 
tic of gas turbines. This process also provides low emissions. The 
KTT system has been tested and under development in Sweden for 
about three years. Component tests started in 1976; and tests of a 
complete engine began in 1978. Based on both component and 
system tests to date, projections show fuel economy over the US 
Federal Driving Cycle to be equal to or higher than comparable 
automotive diesel cars. 


23830 Improved engine efficiency with emphasis on ex- 
pansion ratios. Herbert, R.M.; Lanoway, B.J. (Kristiansen 
Cycle Engines Ltd. Winnipeg, Manitoba). pp 71-87 of Pro- 
ceedings of the first international automotive fuel economy 
research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The relative importance of compression ratio and expansion 
ratio with regard to overall cycle efficiency is discussed, showing 
that increasing the expansion ratio can improve the overall engine 
efficiency over the entire operating range. The practical methods of 
achieving increased expansion ratios in an engine are discussed, and 
the influence of one such engine configuration on air-fuel mixture 
requirements and exhaust emissions is reviewed. Comparisons are 
made to other proposed methods of improving the efficiency of an 
engine such as turbocharging and turbocompounding. Data are pre- 
sented from tests conducted on an actual engine with increased ex- 
pansion ratio, and areas are highlighted which require further work 
before the full potential of this engine type is realized. An estima- 
tion of the substantial (30% plus) improvements in brake specific 
fuel consumption that are achievable with the successful develop- 
ment of an increased expansion ratio engine is included. 


23831 Methodology for determination of optimum engine 
size for best fuel economy. Frielingsdorf, W.R.; Wagner 
W.D. (Daimler-Benz Aktiengesellschaft, Stuttgart, Ger- 
many). pp 108-117 of Proceedings of the first international 
automotive fuel economy research conference. Washington, 
DC; Department of Transportation (1980). 
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From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

A procedure is described to determine in advance the opti- 
mum engine size for best fuel economy for a given vehicle with de- 
fined driving performance. Driving performance should preferably 
be expressed by acceleration time from 30 to 60 mph in the highest 
gear. A methodology is presented to completely describe a specific 
fuel consumption map using only two normalized parameters, load- 
dependent fuel consumption and zero-load fuel consumption. The 
effects of basic engine data such as cylinder volume and specific 
power output on fuel consumption are discussed. With this method, 
consumption maps for engines of different displacements can be 
generated on the basis of only one existing consumption map. Thus, 
the fuel economy of the displacement/axle ratio range resulting 
from the acceleration requirements can easily be calculated. It will 
be shown that there exists an optimum engine size which produces 
the best possible fuel economy. This placement varies with different 
driving cycles. Reduced driving performance requirements lead 
also to a smaller optimum engine displacement. 


23832 Comparative research on the potential fuel econo- 
my of diesel and spark-ignition engines. Chinaglia, L.; Conti, 
L.; Cornetti, G.; Montanari, V.; Rinolfi, R. pp 139-158 of 
re of the first international automotive fuel econo- 
my research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Comparative data are presented on the potential for fuel 
economy improvement in passenger cars achievable by integrated 
power train electronic control using a spark-ignition engine and by 
prechamber and direct-injection small diesel engines. For the spark- 
ignition engine, data are presented on the trade-off between fuel 
economy and emissions for a specific electronic control system. 
The additional gains of transmission control are discussed and a re- 
search stepped transmission prototype is presented. For the diesel 
engine, a complete picture of fuel economy and emissions in var- 
ious configurations of a prechamber engine is presented. The gains 
in adopting direct injection are discussed and data on a research 
prototype engine of 1.5 1 displacement are presented. 


23833 Design and operating factors favoring improved 
economies of spark ignition and compression ignition engines. 
Katz, I. (Northeastern Univ., Boston, MA). pp 158-170 of 
Proceedings of the first international automotive fuel econo- 
my research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Principles of engine design and operation that favor im- 
proved combustion, lower unacceptable emissions, greater conver- 
sion efficiencies, decreased thermal losses to coolants, and lower 
blowby losses are presented to point directions in which Research 
and Development should move if the anticipated economies for 
automobiles being quoted are to be realized - although some values 
being quoted are not in the cards from theoretical standpoints, con- 
sidering partload effects on performance. Particular attention is di- 
rected to the importance of a seasoned approach to optimizing cyl- 
inder and combustion chamber surface/volume ratios, valve and 
spark plug/fuel injector locations, bore/stroke ratios, engine speed 
compression ratios, mixture ratios, ignition-timing/injections-timing 
versus load and speed, valve timing, internal cooling with blowers 
and superchargers, carburetion, fuel injection patterns, engine size/ 
weight versus operating cycle as well as load/speed characteristics, 
hot and cold starting characteristics, and the interplay of these fac- 
tors required to achieve the engine performance desired. 


23834 Fabrication and testing of alpha silicon carbide 
diesel components. Storm, R.S. (Carborundum Co., Niagara 
Falls, NY). pp 171-175 of Proceedings of the first interna- 
tional automotive fuel economy research conference. Wash- 
ington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Development work has been continuing on application of 
Alpha SiC ceramic components for diesel application. Precombus- 
tion chambers, fabricated by green machining, have run up to 2000 
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mi in an Opel 2100D followed by 1000 h of severe cycle rig testing. 
Injection-molded parts have subsequently been produced and have 
had varying degrees of success. Tooling modifications designed to 
correct performance problems are discussed. The applicability of 
Alpha SiC components for valve train application is also discussed. 
Solid lifters have been successfully rig tested for 2500 h in a 
medium-duty diesel engine. Turbocharger rotors have also been 
fabricated by injection molding. Initial parts have been run in a tur- 
bocharged Mercury Capri and resulted in a 4.5 Ib boost. 


23835 MAN FM process to enable diesel engines to burn 
methanol. Neitz, A.; Chmela, F. (Maschinenfabrik Augs- 
burg-Nuernberg AG, Germany). pp 176-180 of Proceedings 
of the first international automotive fuel economy research 
wo Washington, DC; Department of Transportation 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Dwindling petroleum resources are causing transportation 
system operators to look for alternative fuels. Alcohol-based fuels, 
such as methanol, are attracting increasing attention. Efforts should, 
obviously, be directed toward using methanol with optimum effi- 
ciency - i.e., in the diesel engine. The stumbling block is the pro- 
nounced resistance of this fuel to self-ignition, which could be over- 
come by the use of relatively expensive fuel additives or complex 
dual-fuel systems. A different approach has been adopted in apply- 
ing the MAN (Maschinenfabrik Augsburg-Nuernberg)-FM combus- 
tion system, which derives from a direct-injection diesel engine and 
ensures ignition by the use of a spark plug. Features of the process 
that make the FM engine especially suitable for burning methanol 
are: diesel compression ratio, direct injection, wall depositing of 
fuel in combustion chamber, and an essentially conventional electric 
ignition system. Cold starting is no problem. Although fuel input is 
roughly twice as high because of its low heat value, energy con- 
sumption with methanol is even slightly lower than in the diesel 
engine. NO/sub x/ emissions are considerably reduced, compared 
to the diesel engine. CO emission, while slightly higher, is com- 
pletely unimportant, as in the diesel engine. HC emission can be 
kept within the limits of the US Federal emissions regulations by 
providing a catalyst. One of the major benefits of an FM-methanol 
engine is the complete absence of exhaust smoke, which helps con- 
trol air pollution. 


23836 Optimizing diesel combustion: improving fuel econ- 
omy, engine life and reducing particulates and NO/sub x/ 
emissions with electrostatic fluid processors. Gibbons, R.A.; 
Wolf, B.A. pp 181-186 of Proceedings of the first interna- 
tional automotive fuel economy research conference. Wash- 
ington, DC; Department of Transportation (1980). 

Electrostatic Fluid Processing Systems (EFP) can be used to 
remove particulates of sizes down to 0.001 gm from diesel fuel and 
other hydrocarbon fluids. In an EFP a high voltage electrical 
charge is applied to the liquid, causing suspended particles to mi- 
grate toward, and be collected on, an electrically charged surface. 
The processing does not destroy any of the liquid or cause any 
changes in chemical or physical properties. Analysis of processed 
fluids showed improvements in viscosity and flash-point over con- 
taminated liquids. A test of EFP systems installed on board a diesel 
locomotive showed a reduction in smoke and particulate emissions 
and a 10% improvement in fuel economy, as compared to a control 
engine. Reduction of NO/sub x/ emission is also likely. EFP sys- 
tems are being developed for diesel automotive applications and 
will be increasingly useful if the quality of diesel fuels continues to 
decline. 


23837 Development potential of spark ignition engines. 
Foerster, H.J.; Gwinner, D. (Daimler-Benz AG., Stuttgart, 
Germany). pp 187-194 of Proceedings of the first interna- 
tional automotive fuel economy research conference. Wash- 
ington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

It is well known that the range of models of Mercedes-Benz 
passenger cars has included diesel cars for more than 40 years, and 
that over 60% of the Mercedes-Benz passenger cars sold in the 
United States today are fitted with a diesel engine. This assessment 
of the potential for further development of spark-ignition engine is, 
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therefore, based on broad knowledge of the diesel engine as well. 
The spark-ignition engine has achieved its dominant position world- 
wide as a drive unit for passenger cars for some very important 
reasons, namely: high brake mean effective pressure and high maxi- 
mum speed, which result in high torque and high power-to-swept 
volume ratio; low weight and low bulk volume for a given power 
demand; smooth and low-noise operation; low cost per unit of 
power output; and the possibility of operation with different fuels, 
including gasoline, liquefied petroleum gas, alcohol (methanol, eth- 
anol), natural gas, liquefied natural gas, hydrogen. There is no 
other known power plant that could compete with the spark-igni- 
tion engine in all these areas. 


23838 Fuel economy improvements by turbocharging. 
Emmenthal, K.D.; Hagemann, G.; Walzer, P. (Volkswagen- 
werk AG, Wolfsburg, Germany). pp 195-199 of Proceedings 
of the first international automotive fuel economy research 
conference. Washington, DC; Department of Transportation 
(1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Possible turbocharger applications are presented that are 
aimed at providing a fuel-saving automotive powerplant that en- 
sures good driveabilty. The discussion covers a number of system 
variances. The paper presents details of a turbocharged 1.6 liter 
gasoline engine and primarily deals with the lower fuel consump- 
tion resulting from two examples of this design concept. 


23839 Nissan ECCS (Microprocessor control system) 
boosts fuel economy. Hata, Y.; Aono, S.; Sasaki, K. (Nissan 
Motor Company, Ltd., Tokyo, Japan). pp 212-219 of Pro- 
ceedings of the first international automotive fuel economy 
research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

A microprocessor has been adopted in the Nissan ECCS 
(Electronic Concentrated Engine Control System), and it has great- 
ly contributed to the achievement of both better fuel economy and 
lower exhaust emission levels. These results were obtained by cen- 
tralized control of fuel, spark timing, exhaust gas recirculation 
(EGR) rate, and idle speed, in response to the engine’s various op- 
erating conditions. This system is especially beneficial during low 
engine speed and light load conditions. The amount of fuel fed to 
the engine is feedback-controlled, using an oxygen sensor to obtain 
the maximum performance of the threeway catalyst. The spark- 
timing and EGR rate are brought to predetermined values by the 
microprocessor in order to achive the most economical fuel con- 
sumption rate and the best level of exhaust emission. This was a dif- 
ficult task for a conventional engine control system. When the 
ECCS was installed in an in-line, 6 cylinder, 2.8 1 engine that was 
mounted in a vehicle of the 3500 Ib IW class, the vehicle not only 
fully complied with the Japanese exhaust emission standards but 
also had a 10% improvement in fuel economy while maintaining 
good driveability. 


23840 Possibilities of saving fuel by swiching off cylin- 
ders. Schellmann, K.; Schmid, W.;. (Porsche AG, Stuttgart, 
Germany). pp 220-224 of Proceedings of the first interna- 
tional automotive fuel economy research conference. Wash- 
ington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

¢ design, operation and performance of a Porsche V-8 

engine which consists of two 4-cylinder engines, one of which can 
be switched off or on according to the power demands of the vehi- 
cle are described. The engine is fitted with an electronic fuel injec- 
tion system which provides an optimum fuel-air mixture for all op- 
erating conditions. Use of one 4-cylinder engine, except for periods 
of peak operating demand, results in lower fuel consumption and 
lower emissions. (LCL) 


23841 Fuel economy improvement by reduction of fric- 
tion losses and other measures. van Basshuysen, R.; Stein- 
wart, J.; Kroemer, G. pp 225-233 of Proceedings of the first 
international automotive fuel economy research conference. 
Washington, DC; Department of Transportation (1980). 
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From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Investigations show a number of possibilities for fuel-econo- 
my improvements of current production engines. The mechanical 
losses of the warm engine can be reduced by a low friction piston 
configuration and by a valve drive with lower spring force. The 
pumping losses were determined. Cylinder deactivation was con- 
ducted on the stationary test bench. In a specific test arrangement, 
the warm-up period of the engine was investigated more closely. A 
modified cooling system, low oil viscosity and increased engine 
temperature by a high temperature thermostat were shown to be ef- 
fective. Although the improvements provided by any single meas- 
ure are small, all of these measures combined provided a significant 
fuel-consumption reduction of 12.7% in the US city test. 


23842 Development of a stratified-charge engine with 
broad fuel tolerance. Lewis, J.M. (United Parcel Service, 
Greenwich, CT); Tierney, W.T. pp 285-299 of Proceedings 
of the first international automotive fuel economy research 
conference. Washington, DC; Department of Transportation 
(1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Development of a stratified-charged engine with broad fuel 
tolerance, together with improvements in existing gasoline and 
diesel engines in the areas of fuel economy, performance, and emis- 
sions offers great promise for meeting the problems of the 1980s. 
The impending fuel crisis in the 1980s, the increasing activity of 
government agencies in regulating emissions from older vehicles, 
the stated Federal goal of dieselizing light and medium trucks in 
the 1980s, and the desirability of fuel-tolerant engines prompted 
UPS to enter into a development contract with Texaco using Ri- 
cardo Consulting Engineers Ltd., as a subcontractor. The purpose 
of this program is utilize the expertise of both companies in design- 
ing and developing a fuel-efficient stratified engine conversion kit 
for the GMC 29- six-cylinder gas engines used in UPS delivery ve- 
hicles. This paper presents potential benefits, an outline of the work 
to be accomplished, and the status of the program. The Texaco 
controlled-combustion system (TCCS) is a stratified-charge concept 
which controls combustion by coordinating fuel injection, spark ig- 
nition, and air swirl. The result is a lean fuel-air mixture which re- 
sults in excellent fuel economy, low emissions, and the lack of com- 
bustion knock. TCCS has been under development by Texaco since 
the 1940s. Past engine conversions are outlined and information on 
fuel economy, emissions, and performance are presented. 


23843 Intercity gas turbine-powered bus demonstration 
program. Stieber, J.G. (Greyhound Lines, Inc., Phoenix, 
AZ). pp 300-302 of Proceedings of the first international 
automotive fuel economy research conference. Washington, 
DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The intercity gas turbine demonstration program is basically 
a continuation of a test program started in 1969 as a joint venture 
between the Dept. of Energy (DOE), and Greyhound Lines, Inc. 
(GLI) to evaluate heavyduty gas turbine engines under actual daily 
operations. Performance and operational data will be collected to 
allow direct comparisons between the gas turbine and currently 
used diesel engines for fuel economy, noise, emissions, maintenance, 
comfort, reliability, and fuel flexibility. The demonstration program 
goal is to accelerate acceptance and commercialization of gas tur- 
bine technology by the transportation industry. The demonstration 
program is designed to provide data on performance and operation 
under every day road and service conditions on intercity routes and 
in regular revenue service. Coaches will operate in different city 
pairs around the country for maximum environmental and data 
input on a geographical basis. 


23844 Joint ATA/SAE in-service fuel consumption test 
procedures: Types I and II. Smyth, W.B. (Mercedes-Benz, 
Cleveland, OH). pp 303-306 of Proceedings of the first in- 
ternational automotive fuel economy research conference. 
Washington, DC; Department of Transportation (1980). 
From 1. international automotive fuel economy research 


conference; Washington, DC, USA (31 Oct 1979). 
The fuel shortages experienced in the 1973-1974 period high- 
lighted the need for fuel economy measurement procedures for 
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trucks and buses. The US Department of Transportation (DOT) to- 
gether with the Society of Automotive Engineers (SAE) set out to 
develop such procedures on a voluntary basis with the cooperation 
of all segments of industry. A comprehensive program has been 
carried out to identify the specific needs and appropriate methods 
of fuel economy measurement which would lead to a consistent set 
of procedures suitable for use by vehicle and component manufac- 
turers, as well as vehicle users and the government, to evaluate the 
process being made in fuel conservation. As part of this overall 
effort, specific procedures have been developed and validated for 
use by fleets, as a cooperative effort of the American Trucking As- 
sociation (ATA) Maintenance Council (formerly the Regular 
Common Carriers Conference [RCCC] Maintenance Committee) 
and the Society of Automotive Engineers. The first of these proce- 
dures is the Joint RCCC/SAE Fuel Consumption Test Procedure 
(Short-Term I-Service Vehicle), Type I, which is described in SAE 
J1264. It is suitable for use with components which can be switched 
from one truck to another with relative ease. The second is the 
Joint ATA/SAE Fuel Consumption Test Procedure (Control Vehi- 
cle/Test Vehicle) In-Service Test, Type II. This procedure is suit- 
able for use in the evaluation of a major component change on a 
given vehicle. These procedures have been tailored to the needs of 
the fleet operator. They are relatively easy to use and provide 
useful results that have credibility with the operators because they 
can be applied to typical operating conditions of the specific user. 


23845 ITI GT601: a new approach to the design of ve- 
hicular gas turbine power units. Woodhouse, G.D. (AiRe- 
search Manuacturing Co. of Arizona, Phoenix). pp 425-438 
of Proceedings of the first international automotive fuel 
economy research conference. Washington, DC; Depart- 
ment of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The Industrial Turbines International GT601 Engine has 
been designed and is currently being tested as a gas-turbine power 
plant specifically intended for highway truck propulsion. The some- 
what unique aeromechanical design reflects the uncompromising 
demands of the market in terms of reliability, performance, and 
cost. This paper describes some of the studies leading to the adop- 
tion of the medium-pressure recuperated cycle. The all-metal ver- 
sion of this engine can in the near term provide a level that is supe- 
rior to that of current diesels. The introduction of ceramic compo- 
nents into future high-temperature versions of the GT601 could be 
expected to provide benefits that would exceed the benefits pro- 
vided by diesel developments projected for the late 1980s. These 
diesel developments include turbo-compound, adiabatic, and bot- 
toming cycle. 


23846 Automotive energy performance simulation. Hahn, 
E.E.; Vanderby, R. Jr.; Iwankiw, N.R. (IIT Research Inst., 
Chicago, IL). pp 493-496 of Proceedings of the first interna- 
tional automotive fuel economy research conference. Wash- 
ington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

An automotive energy performance simulation computer 
code has been developed at IIT Research Institute (IITRI). It is a 
general purpose program that may be used to determine the energy 
consumption of internal combustion and electric vehicles. The input 
to the code consists of a simplified description of the vehicle, its 
power train, and a velocity-time driving cycle. The output gives 
the total, instantaneous, and average fuel consumption and/or bat- 
tery charge. The major computational modules of the computer 
program determine the torque and speed required at the wheels, the 
torque and speed required in the transmission, the internal combus- 
tion engine fuel consumption, the required electric motor current 
and chopper time, the battery charge state, and the generator cur- 
rent output. The vehicle energy simulation code has been success- 
fully tested for both an internal combustion and an electric vehicle 
over three standard driving cycles. This program has the capability 
to yield valuable insights into vehicle design trade-offs and engine 
efficiency. 
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3302 External Combustion Engines 


23847 (DOE/NASA/51040—23) Experimental evaluation 
of catalytic combustion with heat removal at near stoichiome- 
tric conditions. Bulzan, D.L. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). 1980. Contract AI01-77CS51040. 18p. 
(CONF-800553—3; NASA-TM—81748). NTIS, PC A02/ 
MF AOl1. 

From 4. workshop on catalytic combustion; Cincinnati, OH, 
USA (14 May 1980). 

Two concentric tube configurations were tested to evaluate 
catalytic combustion with heat removal at near stoichiometric con- 
ditions. Tests were conducted at an inlet pressure of 1.5x10°Pa, 
inlet fuel-air mixture temperatures from 780 to 960 K, combustion 
air flow rates from 0.78 to 1.5 g/s, equivalence ratios up to 0.90, 
and a range of cooling air flow rates. Propane and propylene fuels 
were used. Both configurations used air flowing through the center 
tube for cooling and combustion in the annulus on the catalytic sur- 
face. One configuration had the catalyst applied to the outside sur- 
face of the inner tube. Conversion of the fuel was very low for this 
configuration. At an inlet fuel-air mixture temperature of 960°K, a 
combustion air flow rate of 1.5 g/s, an inlet velocity of 11 m/s, and 
a propylene fuel flow rate of 6.0x10~? g/s, 34% of the heat availa- 
ble from the fuel was transferred to the cooling air in the center 
tube using a platinum catalyst. The other configuration had the 
catalyst applied to the inside surface of the outer tube. Conversion 
of the fuel was considerably better in this configuration. At an inlet 
mixture temperature of 925°K, a combustion air flow rate of 1.0 g/ 
s, an inlet velocity of 22 m/s, and propylene fuel flow rate of 
6.0x10-? g/s, 58% of the heat available from the fuel was trans- 
ferred to the cooling air in the inner tube using a platinum/rhodium 
catalyst. At equivalence ratios as high as 0.87, NO/sub x/ emissions 
less than 0.2 g NO2/kg fuel were obtained. Combustion efficiencies 
greater than 99.5% were measured for certain operating conditions 
with this configuration. 


23848 Stirling engines for light and medium duty auto- 
motive applications. Gummesson, S.G.R.; Rosenqvist, 
N.K.G.; Sjoestedt, L.E. pp 59-70 of Proceedings of the first 
international automotive fuel economy research conference. 
Washington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

A 75 kW four cylinder double-acting Stirling engine with 
extremely low emission levels and a level of efficiency equal to or 
better than that of a diesel engine is described. A 150 kW eight- 
cylinder version (two 75 kW modules in line) is also in progress. 
Projected manufacturing costs are slightly higher than those for a 
corresponding diesel. Both engines are scheduled for market intro- 
duction in 1985. A review of the current status of USS engine de- 
velopment and vehicle installations - among which is a delivery 
truck - is also presented and potential improvements in fuel econo- 
my are outlined. Some of the most interesting automotive applica- 
tions of the Stirling technology are low emission vehicles for oper- 
ation in confined spaces or an urban environment (e.g., under- 
ground mining equipment, forklift trucks and city buses). The bene- 
ficial effects of such vehicles on health and the environment are ex- 
amined and projections of near term Stirling installations in such 
vehicles are presented. 


3303 Electric-powered Systems 


REFER ALSO TO CITATION(S) 23614, 23617, 23846, 23851 


23849 Commercialization of electric and hybrid vehicles. 
Wilson, K.W. (US DOE, Washington, DC). pp 4 of Midcon 
'7T9 conference. El Segundo, CA; Electron Conv. (1979). 

From Midcon ‘79 conference; Chicago, IL, USA (6 Nov 
1979). 

‘ The program conducted by Department of Energy (DOE) 
on development of electric and hybrid vehicles and consisting of 
RandD, technology demonstrations, market demonstrations and fi- 
nancial incentives, is outlined. 
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23850 Inexpensive system to analyze vehicle perform- 
ance. Lorbeer, E.H.; Frank, A.A.; Redmond, M.; Badeau, 
R. (Univ of Calif, Lawrence Livermore Lab). pp 13 of 
Midcon '79 conference. El Segundo, CA; Electron Conv. 
(1979). 

From Midcon ‘79 conference; Chicago, IL, USA (6 Nov 


1979). 
Design is reported of a recorder-sensor combination for elec- 


tric vehicles which acquires vehicle performance data, tracks 
energy flow in the vehicle, determines driver characteristics, and 
records component temperature performance. This information 
allows comparison of different electric vehicles, estimation of the 
suitability of particular vehicle for its mission, and determining the 
feelings of the driver about the capability of the vehicle he is using. 
3 refs. 


3304 Hybrid Systems 
REFER ALSO TO CITATION(S) 23849 


23851 (DOE/CE/51044—2) Design study of steel V-belt 
CVT for electric vehicles. Swain, J.C.; Klausing, T.A.; 
Wilcox, J.P. (Battelle Columbus Labs., OH (USA)). Jun 
1980. Contract AI01-77CS51044. 129p. (NASA-CR— 
159845). NTIS, PC AO7/MF AOl. Order Number 
DE8 1024049. 

An engineering design study was conducted and the neces- 
sary analysis were performed to determine the optimum arrange- 
ment of a steel V-belt continuously variable transmission (CVT) to 
couple the high-speed output shaft of an energy storage flywheel to 
the drivetrain of an electric vehicle. The CVT included the vari- 
able speed elements along with the necessary clutches and gear 
sets. Based on the results of the study, a specific arrangement was 
recommended and a design layout was prepared. Technology ad- 
vancements necessary to develop the CVT to satisfy the design cri- 
teria were identified. In addition, the scalability of the CVT to 
larger 10,000 kg (22,000 Ib) and smaller 790 kg (1750 lb) vehicles 
was briefly studied. Evaluation of the steel V-belt CVT for use on 
straight electric vehicles or on internal combustion engine/battery 
hybrid vehicles was also considered. The study concluded that: a 
steel V-belt CVT of this general type could be scaled by classical 
means to larger or smaller vehicles by an appropriate choice of a 
gear set between the CVT and flywheel; the functional require- 
ments for application of the steel V-belt CVT in the drive-line of 
straight battery powered vehicles, could be easily met by a single 
belt version which was substantially simpler, smaller, and less 
costly than that required for flywheel-assisted vehicles; and the ap- 
plication of a steel V-belt CVT in the driveline of a battery-assisted 
internal combustion engine hybrid vehicle was judged to be feasi- 
ble. 


23852 Near-term, fuel-efficient engine for automobiles 
and light trucks: the mechanical energy storage/spark-ignition 
engine hybrid power plant. Norrup, L.V. (AiResearch Manu- 
facturing Co. of California, Los Angeles). pp 399-408 of 
Proceedings of the first international automotive fuel econo- 
my research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Near-term power plant technology can produce a full-size 
vehicle with fuel economy that exceeds the current or projected 
Corporate Average Fuel Economy (CAFE) requirements and with 
the performance that the consumer expects. The near-term power 
plant is derived by integrating current mechanical energy storage 
(MES) technology, in the form of a flywheel, with the highly de- 
veloped spark-ignition (SI) engine. This combination of technol- 
ogies produces an MES/SI hybrid engine that directly replaces cur- 
rent automotive power plants. The hardware technology and most 
of the manufacturing facilities already exist to produce an MES/SI 
hybrid engine. In addition, the theory behind the integration proc- 
ess is understood. However, since the integration of a flywheel and 
spark-ignition engine has not actually been executed, uncertainties 
in vehicle driveability, power plant cost, and user acceptability 
make this venture one of unknown risk. The emphasis of the inte- 
gration work should be placed on the energy and power manage- 
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ment of the propulsion system within the conext of the total 
vehicle's fuel economy, acceptability, and safe operation. 


23853 Research on fuel economy increase in heat-engine/ 
battery-electric hybrids. Wouk, V. (Victor Wouk Associates, 
New York, NY). pp 409-416 of Proceedings of the first in- 
ternational automotive fuel economy research conference. 
Washington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Tests on full-sized, full-performance automobiles converted 
to hybrids show fuel economy increases of more than 50%. Studies 
indicate that as much as 80% of the drive energy can come from 
off-board electricity, with effective petroleum fuel economies of 
over 50 mpg in properly designed hybrids. Research on lighter 
weight materials, more efficient engines, etc., which have improved 
fuel economies of conventional vehicles, will make the hybrid even 
more fuel efficient. Research is needed on engines for hybrids to 
make them more commercially attractive, more fuel efficient, and 
more reliable. Specifically, this means that engines should be made 
squatter than conventional internal combustion engines (ICE's), that 
engines should be designed to operate near maximum ratings with- 
out deteriorating, and that engines should be made which can be 
turned on and turned off frequently without the deterioration 
caused by temperature cycling and other phenomena. Research that 
will improve electric vehicles will also improve hybrids. For the 
hybrid, research should be directed toward a battery with high 
power capabilities and low total energy storage. Research on elec- 
tric control circuits, special motors, and unconventional clutches 
are fruitful fields for hybrids’ investigation. 


23854 Drive systems with brake-energy recovery. Hagin, 
F.; Merker, P. (Maschinenfabrik Augsburg-Nuernberg, Ger- 
many). pp 416-423 of Proceedings of the first international 
automotive fuel economy research conference. Washington, 
DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Brake energy is an energy source which, to date has been 
little exploited. City buses, which must brake frequently, lend them- 
selves especially well to the use of this system. Mechanical and hy- 
draulic storage systems are suitable for storing recovered brake 
energy. MAN has developed two test versions of each system, one 
being the gyrobus with mechanical flywheel storage and the other 
being the hydrobus with hydraulic storage. MAN intends to devel- 
op drives that yield a reduction in fuel consumption of 15 to 20% 
compared to conventional drives, as well as improved drive charac- 
teristics, and lower pollution values. Weight, installation space, and 
procurement costs are to remain the same. Along with the work of 
other firms and institutes, MAN development work on the recov- 
ery of brake energy, is supported by the BMFT (Federal Ministry 
of Research and Technology). These brake-energy recovery sys- 
tems are intended for use in city buses in regular service. The SL 
200 standard city bus, gross vehicle weight (gvw) 16 t (35,274 Ib) 
with rear-mounted underfloor engine is an example of such a bus. 
The hybrid drive unit of the bus consists of: (1) a diesel engine with 
an infinitely variable speed transmission installed in place of the 
conventional drive unit and; (2) an energy storage system (flywheel 
and hydraulic storage) arranged under the floor and connected to 
the infinitely variable speed transmission. 


3305 Flywheel Propulsion 


REFER ALSO TO CITATION(S) 23852, 23854 
3306 Vehicle Design Factors 


REFER ALSO TO CITATION(S) 23851 


23855 (UCRL—15353) Use of elastomers in regenerative 
braking systems. Hoppie, L.O. (Eaton Corp., Southfield, MI 
(USA). Engineering and Research Center). 1981. Contract 
W-7405-ENG-48. 28p. (CONF-810648—1). NTIS, PC A03/ 
MF AOl1. 

From Rubber division meeting of the American Chemical 
Society; Minneapolis, MN, USA (1 Jun 1981). 
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The results of research into the storage of potential energy 
as strain energy in elastomers are presented. The evolution of the 
preferred stressing scheme is described, and test results on full-size 
elastomeric energy storage units sized for an automotive regenera- 
tive braking system application are presented. The need for elasto- 
meric material improvements is also discussed. (WHK) 


23856 Structure and use of GMR combined thermo-me- 
chanical tire power loss model. Whicker, D.; Browne, A.L.; 
Segalman, D.J. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1981). 10p. (CONF-810206—37). 
From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 
operational structure and use of the General Motors Re- 
seach Laboratories Combined Thermo-Mechanical Tire Power 
Loss Model are presented in this paper. The modular format of this 
tire power loss model is briefly reviewed. Descriptions of its three 
major analysis modules - thermal, dissipation, and deformation - are 
given. A flow chart is presented showing how these modules are 
interfaced to form an interactive, iterative model. Steps required to 
operate this model, procedures necessary to obtain and prepare the 
input data, and sample results obtained using the model are present- 
ed. 


23857 Modeling tire deformation for power loss calcula- 
tions. Whicker, D.; Rohde, S.M. Warrendale, PA; Society 
of Automotive Engineers, Inc. (1981). 6p. (CONF-810206— 
39). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

A combined thermo-mechanical model for calculating tire 
power loss has been developed at GMR. This paper presents the 
techniques for developing the realistic finite element models needed 
in both the thermal and deformation portions of the combined 
model. It also describes the techniques used in calculating deformed 
tire shapes. First, procedures are outlined for automatically generat- 
ing a finite element discretization of a tire. Then, this discretization, 
together with information about the properties of tire materials, is 
used to develop a finite element model of the tire. This model is 
used in MSC NASTRAN to calculate compliances, i.e., the re- 
sponse of the tire to inflation and to unit loads applied at points on 
the tire surface. These compliances are then used in an algorithm 
which calculates the deformed shape of a tire loaded against the 
pavement surface. Sample results are presented to show the agree- 
ment between calculated and measured tire deformation. 


23858 Modeling tire energy dissipation for power loss 
calculations. Segalman, D.J. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1981). 10p. (CONF-810206— 
34). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

A mathematical formulation for calculating the energy dissi- 
pation in a steadily rolling tire is presented. The formulation uses a 
nonlinear constitutive equation for the viscoelastic stress response 
of the tire rubber. The constitutive equation is used in conjunction 
with information on tire material distribution, the tire temperature 
field, and the tire deformation field to calculate the unrecovered 
work done during each rotation of the tire. The required informa- 
tion about the distribution and viscoelastic properties of tire materi- 
als can be determined experimentally for real tires or specified for 
hypothetical tires. The tire temperature and deformation fields may 
be determined experimentally, provided by other portions of a com- 
bined thermo-mechanical tire power loss model, or be specified in 
any other physically plausible manner. 


23859 Airflow field around an operating tire and its 
effect on tire power loss. Oswald, L.J.; Browne, A.L. War- 
rendale, PA; Society of Automotive Engineers, Inc. (1981). 
12p. (CONF-810206—35). 
From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 
e airflow direction, velocity, and turbulence level were 
measured aroung the left front tire of a passenger car operating on- 
road over the normal driving speed range. Both photographic and 
hot-wire anemometer techniques were employed. The measured air- 
flow field, and other idealized ones, were used to select appropriate 
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values for the tire heat transfer coefficient from previous GMR 
work. Tire power loss was then calculated with the GMR Com- 
bined Thermo-Mechanical Model to assess the importance of the 
airflow field on tire power loss. It was found that for the range of 
realistic flow conditios, tire power loss could be changed by up to 
6% by the flow conditions alone. 


23860 Improvements in automotive fuel economy. Seif- 
fert, U.; Walzer, P.; Oetting, H. (Volkswagenwerk AG, 
Wolfsburg, Germany). pp 95-100 of Proceedings of the first 
international automotive fuel economy sesnnatlh Gailiihinen. 
Washington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The influences of the body shape, vehicle weight, type of 
fuel used by the engine, and transmission on the fuel economy of an 
automobile are discussed. Hypothetically, a fuel economy in the 
neighborhood of 80 mpg should be attainable. Reference is made to 
the regulations that obstruct these developments at this time. 


23861 Porsche 995 research car powertrain: a contribu- 
tion to reducing fuel consumption. Flegl, H.; Gruden, D.; 
Szodfridt, I; Wust, R. (Porsche AG, Stuttgart, Germany). 
pp 131-137 of Proceedings of the first international auto- 
motive fuel economy research conference. Washington, DC; 
Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

One of the main tasks of the Research Car Study, carried 
out to demonstrate the results of automotive research and support- 
ed by the German Federal Ministry for Research and Technology, 
was to achieve an appreciable reduction in fuel consumption. Some 
of the basic results obtained to date are explained. The influence of 
engine displacement, fuel consumption during idling, and required 
driving performance on overall fuel economy are discussed. Analy- 
sis of the fuel economy achieved with different engine concepts 
(Otto/Diesel, number of cylinders, turbocharging, reduced idling 
consumption) leads to the selection of two engine variants for fur- 
ther examination. Calculations are carried out to determine the fuel 
economy of a thermodynamically optimized engine in relation to : 
(1) the rpm of a CVT transmission, and (2) the number of gears and 
spread of the ratios of a manual transmission. Comparison of sever- 
al transmission variants (e.g., with hydrodynamic torque converter) 
shows that the most favorable solution is an automatic mechanical 
tranmission with double-action clutch. There is an electrical system 
which, apart from the basic task of selecting the most favorable 
transmission gear and setting the engine throttle, ignition, air rate, 
etc., serves to control the drivetrain in order to make the engine 
continually offer the highest degree of fuel economy in the operat- 
ing range. 


23862 Trends in vehicle aerodynamic improvements and 
their effect on performance and fuel economy. Socha, L.B. pp 
235-245 of Proceedings of the first international automotive 
fuel economy research conference. Washington, DC; De- 
partment of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The application of aerodynamics to the design of auto- 
mobiles has been dormant since the late 1930s. Only recently, due 
to the energy situation, have American automakers renewed a seri- 
ous interest in road vehicle aerodynamics. Due to the general 
energy situation, consumer pressure, and governmental legislation, 
all opportunities for fuel-economy improvement, are being exam- 
ined. The results of these examinations have shown that aerody- 
namics can contribute an important portion of the potential im- 
provement. Precisely conducted track tests have shown that for ve- 
hicles with relatively low power/weight ratios, a 20% aerodynamic 
drag reduction means about a 10% improvement in 50 mph steady 
state fuel economy. Ford Motor Company has a multi-stage aero- 
dynamic program. These programs involve wind-tunnel testing of 
scale model clay surface properties, fullsized fiberglass or fiberglass 
and clay surface properties, prototypes, and production vehicles. A 
major priority of these tests is to identify and correct the aerody- 
namic shortcomings of the vehicle surface through the technique of 
detail optimization. The procedure substantially improves aerody- 
namic characteristics without modifying appearance. A second 
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major priority is to optimize the vehicle engine cooling airflow to 
ensure an adequate quantity of airfow while reducing aerodynamic 
drag. 


23863 Contribution of aerodynamics to fuel-economy im- 
provements in future passenger cars. Buchheim, R.; Piatek, 
R.; Walzer, P. (Volkswagenwerk AG, Wolfsburg, Ger- 
many). pp 246-253 of Proceedings of the first international 
automotive fuel economy research conference. Washington, 
DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The influence of aerodynamic drag on the fuel economy of 
passenger cars is analyzed and is also compared to other param- 
eters, such as weight and engine size. It is shown that for the cars 
which are marketed today, more than a 30% difference in drag 
exists between poorly designed and efficiently designed cars. This 
results in differences of more than 12% in fuel economy. The re- 
sults of a research program aimed at showing how the aerodynamic 
drag of future passenger cars can be reduced are presented. From 
these results it can be concluded that aerodynamics alone can con- 
tribute a 10% to 15% fuel economy improvement in future passen- 
ger cars. If aerodynamics is properly matched to vehicle weight 
and engine-size reductions, the contribution to fuel economy im- 
provements is more greatly pronounced. 


23864 Weight-saving materials, energy, and the auto- 
mobile. Cochran, C.N.; McClure, R.H.G. (Alcoa Labs., 
Alcoa Center, PA). pp 254-263 of Proceedings of the first 
international automotive fuel economy research conference. 
Washington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The energy requirements for production, fabrication, and re- 
cycling are calculated along with gasoline requirements to derive 
life cycle energy balances for aluminum, plastics, and high-strength 
steel parts in automobiles. The life cycle energy for aluminum parts 
is much lower than for steel and matches that for plastic parts con- 
sidering only manufacture and operation of the car. Aluminum 
parts have the lowest energy requirement in their life cycle using 
recycled materials or considering only the petroleum component of 
the energy. The fuel consumption/weight coefficient, compounding 
of weight saving, and material replacement ratios are discussed for 
1979 automobiles. Lifetime fuel savings with aluminum range from 
0.8 gal/lb of aluminum for simple part substitution to 2.5 gal/lb of 
aluminum with compounding of the weight saving and resizing of 
the drivetrain to the reduced vehicle weight. The projected aver- 
age aluminum content of 250 Ib for 1985 automobiles should reduce 
vehicle weight an estimated 560 lb and improve fuel economy by 
16% compared to a car containing no aluminum. If every car in the 
US automotive fleet contained this much aluminum, US fuel needs 
would be reduced by 7% of today’s oil import rate. 


23865 Reinforced vinyl ester resin: a lighweight structur- 
al material. Thomas, R.E.; Enos, J.H.; Lindley, N.L. (Dow 
Chemical, Freeport, TX). pp 264-268 of Proceedings of the 
first international automotive fuel economy research confer- 
ence. Washington, DC; Department of Transportation 
(1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

In response to the need for improved automobile fuel econo- 
my, there has been considerable attention given to using 
lightweight reinforced plastic composites (RP/C) in structural auto- 
motive parts. Structural materials must withstand conditions en- 
countered during the life of an automobile: long-term loading, fa- 
tigue, and variable temperatures. At the same time they must be 
suitable for mass production. This paper discusses the static and dy- 
namic physical properties of several reinforced vinyl ester compos- 
ites. Static creep, fatigue, and impact strength are examined at a va- 
riety of temperatures. Room temperature static properties are found 
to be largely a function of the glass content of the system; dynamic 
properties and high-temperature static properties are largely con- 
trolled by the resin matrix. 
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23866 Material applications in future automotive struc- 
tures. Jahnle, H.A. (Budd Co. Technical Center, Fort 
Washington, PA). pp 269-275 of Proceedings of the first in- 
ternational automotive fuel economy research conference. 
Washington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Future automotive structures will be, on the average, smaller 
in size and lower in weight than current production vehicles. To 
reduce weight, the use of materials other than low carbon steel will 
increase. Several questions arise: are these materials in sufficient 
supply. What effect will their use have on vehicle performance. 
What will be the effect on cost and on the environment. In general, 
materials for automotive structures are in sufficient abundance. 
However, the cost of obtaining these materials and fabricating auto- 
mobiles is going to increase. Durable, safe vehicles can be designed 
and built using alternative materials, although design standards will 
change. 


23867 Power trains of heavy-duty trucks with combined 
supercharging system and intercooling. von Korff, P. (Mas- 
chinenfabrik Augsburg-Nuernberg, Germany). pp 277-284 
of Proceedings of the first international automotive fuel 
economy research conference. Washington, DC; Depart- 
ment of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Various measures to further reduce fuel consumption of 
heavy-duty trucks are described. Engines with combined super- 
charging incorporate a combination of conventional supercharging 
with charging by means of resonance oscillations in the manifold. 
With this supercharging system, a marked reduction in fuel con- 
sumption is achieved. These engines were road tested with trans- 
missions of various constructions and numbers of speeds and with a 
variety of rear-axle ratios and tires, in order to determine power 
train systems that are optimal in terms of fuel consumption. A rated 
speed of 105-110 km/h is worked out to minimize the fuel con- 
sumption of a 38-ton truck-trailer combination on the highway. 
This speed corresponds to an engine speed of about 1600 rpm cruis- 
ing at 80 mph. Attention is also given to rolling resistance and tire 
pressure and their effects on mileage. The measurements include 
fuel consumption, traveling time (mean speed), engine speed, oper- 
ating period, and the number of gear changes into the individual 
gears, from which the distance covered in the individual gears can 
be derived. The best results are compared with results of conven- 
tional solutions in order to arrive at an appraisal of the system. 


23868 Ways of improving fuel economy in vehicles with 
automatic transmissions. Foerster, H.J. (Daimler-Benz Ak- 
tiengesellschaft, Stuttgart, Germany). pp 361-368 of Pro- 
ceedings of the first international automotive fuel economy 
research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

In theoretical calculations of the influence of automatic 
transmissions on fuel economy, the potential for improvement very 
often seems overoptimistic. Therefore, this paper sets out to investi- 
gate the various factors associated with automatic transmissions and 
how they affect fuel economy, step by step, presenting the results 
as percentage improvements. All numerical data have been normal- 
ized in order to focus on the general validity of the results. 


23869 Improvement of automotive fuel economy using the 
Vadetec Intertial Driveline. Kemper, Y.; Shih, S.; Trachman, 
E.G. (Vadetec Corp., Troy, MI). pp 368-372 of Proceedings 
of the first international automotive fuel economy research 
conference. Washington, DC; Department of Transportation 
(1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Significant improvements in automotive fuel economy have 
been demonstrated by performance simulation of vehicles using the 
Vadetec Inertial Driveline. The novel driveline arrangement, based 
upon a continuously variable-ratio mechanical transmission (CVT), 
and the strategy for controlling the power train are discussed. The 
influence on fuel economy of CVT speed ratio range and efficiency 
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is studied. The results of the performance simulation for a typical 
vehicle equipped with the Inertial Driveline are shown. These re- 
sults indicate a 44% improvement in fuel economy when compared 
with the performance of vehicles equipped with conventional dri- 
velines operating on the same duty cycle. 


23870 Approach to high-efficiency automobile power- 
trains with low-cost components and engineering models. 
Lemmens, J.R. (Joseph R. Lemmens Enterprises and Kin- 
ergy Research & Development, Raleigh, NC). pp 373-399 of 
Proceedings of the first international automotive fuel econo- 
my research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The general purpose of this paper is to discuss the practical- 
ity, the efficiency, and the cost-effectiveness of two power trains 
incorporating a buffer energy storage system. Four factors contrib- 
ute to the improvement of the efficiency of the proposed power 
trains: improved efficiency of the internal combustion engine; ad- 
vanced control system (torque loading); regenerative braking; and 
improved battery discharge efficiency. The two proposed power 
trains are the internal combustion engine (ICE), mechanical con- 
tinuously variable transmission (MCVT), and the flywheel buffer 
system (100% improvement and up to 50 mpg) and the hybrid elec- 
tric (battery), ICE, MCVT, and flywheel buffer (100 mpg in com- 
bined city and highway driving). The purpose of this paper is to 
demonstrate the importance of strict methodology, analytical ap- 
proach, rational method, and mathematical models in the develop- 
ment of MCTV'’s or infinitely variable transmissions (IVT) related 
to flywheel energy storage systems. We will screen candidate trans- 
missions by reviewing related arts and furnish some basic param- 
eters in order to follow a strict methodology. Configuration analy- 
ses will be made through a global review of previous and practical 
developments in the areas of: double and single transmissions; series 
and parallel configurations; and the MIVT with dual functions. The 
mathematical model will permit the evaluation of the high-torque, 
medium-torque, and low-torque MIVT. We will review several 
MIVT's as candidates for mass production by 1985 and beyond. 


23871 Reduction of aerodynamic drag on truckaway 
units. Glass, D.R. (Univ. of Michigan, Ann Arbor). pp 438- 
443 of Proceedings of the first international automotive fuel 
economy research conference. Washingtor, DC; Depart- 
ment of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Wind-tunnel tests of 1/12 scale models of 55-ft and 65-ft 
truckaway units have been made. Various modifications were made 
in an attempt to reduce aerodynamic drag. The most significant re- 
duction in drag was obtained for crosswind conditions by the use of 
various side panels. The more completely the cross flow between 
the automobiles on the truck was blocked, the greater the reduction 
in drag. For example, with these automobile carriers traveling at 55 
mph in a 20 mph crosswind, drag reductions of 20 to 30% are quite 
attainable. This should result in fuel savings of about 10 to 15%. 
Even with lower velocity crosswinds and less than complete side 
panels, the drag reductions can be quite significant. It was also 
found that various minor modifications would reduce the drag by 
up to 5% for each model. 


23872 Reducing the fuel consumption of heavy truck 
trains (tractor vehicle and trailer) by lowering aerodynamic 
drag. Drewitz, H. (Maschinenfabrik Augsburg-Nuernberg, 
Germany). pp 444-450 of Proceedings of the first interna- 
tional automotive fuel economy research conference. Wash- 
ington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 


conference; Washington, DC, USA (31 Oct 1979). 
The results of wind-tunnel tests and road tests with devices 


for reducing drag on long-distance truck trains are presented. 
Wind-tunnel experiments on fuel consumption in truck-train models 
were performed at Maschinenfabrik Augsburg-Nuernberg (MAN). 
In these tests the drag coefficients for direct and oblique air streams 
and airflow patterns on trucks and trailers were studied with the 
aid of streamers and smoke tracers. The models were then provided 
with shrouding and the tests repeated. Of the wide range of combi- 
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nations examined, two aerodynamic aids were found to be the most 
promising for a 38-ton vehicle train: (1) roof-mounted airshield with 
front air dam and side fairings on the tractor; and (2) front cladding 
with stabilizer and side fairings on the trailer. The road test was 
performed with two 320 hp vehicle trains on the autobahn between 
Munich and Stuttgart. This stretch of highway may be regarded as 
typical of long-distance trucking routes and includes both flat and 
mountainous sections. The wind speed on this route can also be as- 
sumed to be about average. The comparison test was carried out 
over a distance of 20,000 km with a standard version and a version 
equipped with the aerodynamic aids. The tests conclusively demon- 
strated the fuel-saving effectiveness of the individual aids. The 
measured results apply to a mean speed of between 70 and 80 km/ 
h. These aerodynamic aids, which can readily be fitted on existing 
vehicles, can reduce drag on truck trains by as much as 25%. This 
corresponds to fuel savings of up to 10%. 


23873 Evaluating the in-service fuel savings produced by 
devices for reducing the aerodynamic drag on trucks. Buck- 
ley, F.T. Jr. (Univ. of Maryland, College Park). pp 450-466 
of Proceedings of the first international automotive fuel 
economy research conference. Washington, DC; Depart- 
ment of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The problem of evaluating the long-term, in-service fuel sav- 
ings produced by devices for reducing the aerodynamic drag on 
tractor-trailer trucks is considered. The study was carried out using 
a computer simulation model which includes effects related to the 
statistical properties of the wind conditions that define the long- 
term operating experience of the vehicle. Winds are shown to be 
the single most important factor affecting the performance of an 
aerodynamic device and the accuracy of in-service test results. The 
requirements for a faithful in-service test are discussed, and the 
limitations of current test procedures are demonstrated. 


23874 Variations in truck tire rolling resistance and their 
effect on fuel economy. Leasure, W.A. Jr. (Dept. of Trans- 
portation, Washington, DC). pp 467-474 of Proceedings of 
the first international automotive fuel economy research 
conference. Washington, DC; Department of Transportation 
1980). 

¢ From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

Recent Department of Transportation (DOT) National High- 
way Traffic Safety Administration (NHTSA) research programs 
have investigated the rolling-resistance characteristics of new and 
worn bias-ply and radial-ply truck tires under both equilibrium and 
transient (nonequilibrium) conditions. These studies provide data on 
the sensitivity of rolling resistance to variations in speed, load, infla- 
tion pressure, torque (both driving and braking), and slip angle. Sig- 
nificant gains in truck fuel economy can be achieved by reducing 
tire rolling resistance. Prediction of vehicular fuel economy per- 
formance, however, is a complex task owing to the interrelationship 
of the numerous vehicle subsystems. Present models do not ade- 
quately address the influence of tire rolling resistance. Typically, 
they utilize only equilibrium data and account only for load and in- 
flation pressure influences. Neglected are the transient effects and 
the influence of tire wear, speed, torque, temperature, and slip 
angle - variables which are encountered in normal driving situations 
and which can significantly affect rolling resistance. These influ- 
ences and their implication to vehicle in-service fuel economy are 
discussed. 


23875 Improvement in fuel economy and productivity 
through use of lightweight components in heavy-duty highway 
trucks. Murphy, R.W. (Freightliner Corp., Portland, OR). 
pp 474-480 of Proceedings of the first international auto- 
motive fuel economy research conference. Washington, DC; 
Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The purpose of this paper is to set forth the economic ad- 
vantages of reduced tare weight on commercial highway vehicles 
and to demonstrate by specific examples how reduced tare weight 
can be achieved. Two methods are presented for calculating the 
economic advantage: the cost avoidance method, and the increased 
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revenue method. The first method is applicable to private carriers 
who run their own line-haul equipment, and the second method is 
applicable to for-hire carriers. Improved fuel economy resulting 
from reduced tare weight is also quantified. Three different means 
of reducing tare weight are discussed: the use of aluminum in place 
of iron and steel; the use of composite parts rather than solid parts; 
and the use of alternate systems. Examples are given of components 
and systems in each category specifically citing the weight savings 
achieved for each. The paper concludes that, however it is meas- 
ured, the use of aluminum and lightweight components on heavy- 
duty highway trucks is energy efficient and economical, and im- 
proves productivity. 


23876 Fuel-economy benefits of synthetic lubricants in 
heavy-duty trucks. Keller, J.A.; Kotuszenko, N.S.; McCoy, 
R.R. (Mobil Oil Corp., Paulsboro, NJ). pp 481-490 of Pro- 
ceedings of the first international automotive fuel economy 
research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

A synthetic diesel-engine oil and/or gear lubricant shows 
substantial fuel savings over conventional premium-quality lubri- 
cants under widely different test conditions and test procedures. 
Significant fuel economy improvements, ranging up to 6%, from 
the use of synthetic lubricants in heavy-duty diesel trucks, are doc- 
umented in a laboratory engine test, vehicle chassis dynamometer 
tests, and RCCC Type 1 two-truck over-the-road tests. These fuel 
savings have been confirmed in closely monitored fleet tests in both 
long-haul and delivery service for up to two years of testing and 
approximately four million miles (6.4 million km) of operation. 
Heavy-duty 290 to 365-hp diesel engines produced by the four most 
popular US builders were included in the fleet tests. A summary of 
customer acceptance and the economics of energy savings using 
synthetic lubricants is discussed. 


23877 Load introduction problems with tubular composite 
structural members. Vanderby, R. Jr; Daniel, I.M.; Koller, 
G.M. (IIT Research Inst., Chicago, IL). pp 497-505 of Pro- 
ceedings of the first international automotive fuel economy 
research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

A study of load transfer at the ends of tubular composite 
structural members was performed such that in-plane loads, singly 
or in any combination, can be passed from steel and grips, through 
end tabs, and into the tubular composite structure in a way that 
will minimize stress concentrations. Axisymmetric anisotropic finite 
element analyses were performed to determine stress concentrations 
through the testing of a series of end tab materials, end tab designs, 
and configurations for the steel grips at each end of the tubular 
structure. This study indicates the criticality of end design for load 
introduction into tubular composite structural members. Sugges- 
tions are made for end tab and grip configurations that will substan- 
tially reduce stress concentrations and thus more efficiently utilize 
tubular composites as structural members. 


23878 Infinitely variable infinite ratio automatic trans- 
mission. DeLancey, W.H. (Product Development Co., 
Elyria, OH). pp 505-509 of Proceedings of the first interna- 
tional automotive fuel economy research conference. Wash- 
ington, DC; Department of Transportation (1980). 
From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 
automatic transmission is described which is infinitely 
variable without fixed ratio limits for torque amplification and with 
a highly efficient lockup for cruising. Torque amplification is ob- 
tained by a combination of hydrostatic and hydrodynamic drive. 
When torque falls below a predetermined point it goes into idle 
with minimum drag; when it exceeds a predetermined value it starts 
torque amplification which can continue to up to maximum engine 
speed regardless of the rate of vehicle motion. Full engine output is 
available at any time for acceleration and grade ascent. Efficiency 
during lockup compares favorably with the best manuals, and 
during acceleration exceeds the latest production automatics. Since 
full engine output at maximum speed is available, without kick- 
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down, from start-up for acceleration and any time thereafter, the 
engine size can be radically reduced to run at high efficiency while 
cruising. This reduces fuel consumption by an estimated 50%. 


23879 Supercharging. pp 509-510 of Proceedings of the 
first international automotive fuel economy research confer- 
ence. Washington, DC; Department of Transportation 
(1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The boost feeding of internal combustion engines has been 
increasingly used, particularly in the last ten years. It is an impor- 
tant technical innovation, and the economic trend created by the 
energy crisis has strengthened the advantages of supercharging, es- 
pecially when applied to diesel engines. The diesel cycle, which is 
normally more efficient than the Otto cycle, gains a further im- 
provement in fuel efficiency with boost feeding by a turbocharger. 
Supercharging principles and engine performance and emissions test 
results are presented. 


3307 Emission Control 


REFER ALSO TO CITATION(S) 23821, 23826, 23828, 23839, 23848 


23880 (PB—81-101677) Catalyst poisoning and catalyst 
recovery due to misfueling. Final report. (California State Air 
Resources Board, Sacramento (USA)). 31 Oct 1979. Con- 
tract EPA-68-03-2783. 250p. NTIS, PC Al1l/MF AO1. 

Two fleets of catalyst equipped vehicles were tested for ex- 
haust emissions to generate data on the rate of deterioration of cata- 
lyst efficiency due to misfueling and on the rate of recovery of 
catalysts which had been poisoned by one tankful of leaded gaso- 
line. There were ten vehicles in the catalyst poisoning test program, 
four with oxidation catalysts and six with three-way catalysts. A 
five-car fleet was used for the catalyst recovery test program. This 
report presents the data generated from the two test programs. 
Under the contract, analysis of the test data is not required. The 
test results are therefore not discussed or analyzed in this report. 


23881 (PB—81-102790) Restorative maintenance evalua- 
tion of high mileage, catalyst-equipped vehicles. Final report. 
(Automotive Testing Labs., Inc., Aurora, CO (USA)). 7 
Nov 1979. Contracts EPA-68-03-2413;EPA-68-03-2612. 
133p. NTIS, PC A07/MF AO1. 

During this work effort a series of inspection and restorative 
maintenance actions were performed on a sample of nine 1975 
through 1977 vehicles randomly selected from the St. Louis metro- 
politan area. Each vehicle within the test sample had been driven a 
minimum of 75,000 miles prior to acceptance into the program. A 
sequence of emission tests were performed before and after all ad- 
justments or corrective maintenance. Such test sequences consisted 
of a Federal Test Procedure, a Highway Fuel Economy Test, the 
Federal Short Cycle, a Two Speed Idle Test and the Federal 3- 
Mode Test. While in their as-received condition, each vehicle was 
subjected to a sequence of tests followed by an inspection for 
engine maladjustments and intentional disablements to the emission 
control system. Any problems discovered during this examination 
were corrected and the vehicle was retested. An Emission Compo- 
nent Function check was performed after the initial inspection and 
any subsequent tests. This procedure included an evaluation of each 
component in the emission control system. All malfunctioning or 
defective components were repaired or replaced after the Emission 
Component Function check. Following a retest of the vehicles, 
each was fitted with a catalyst bypass and tested again. The bypass 
units were then removed and a new catalyst was installed prior to a 
final test sequence. 


23882 (PB—81-102808) A study of the effects of fuel 
switching on catalyst equipped vehicles. Final report. (Auto- 
motive Testing Labs., Inc., Aurora, CO (USA)). Aug 1980. 
Contract EPA-68-03-2693. 220p. NTIS, PC Al0/MF AOI1. 

This work effort consisted of a series of emission and fuel 
economy tests on seven 1979 vehicles. The objectives of this effort 
were (1) to assess the effect of operating a catalyst equipped vehicle 
on commercially available leaded fuel, (2) to evaluate the emission 
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characteristics of the vehicle at a point where gross catalytic poi- 
soning and stabilization had occurred, (3) to examine catalyst reju- 
venation efforts, and (4) to examine misfueling and rejuvenation ef- 
fects on the oxygen sensor for vehicles equipped with a three-way 
catalyst. Each of the seven vehicles received a series of baseline 
tests, mileage accumulation tests using unleaded fuel, catalyst evalu- 
ation tests, mileage accumulation tests using leaded fuel and a final 
series of tests utilizing various combinations of fuel, catalyst status 
and oxygen sensor status. 


23883 (PB—81-102931) Evaluation of Eccono-Jets air 
bleed idle screws. Technical report. (Environmental Protec- 
tion Agency, Ann Arbor, MI (USA)). Mar 1978. 12p. 
NTIS, PC A02/MF AOl1. 

Eccono-Jets are replacement idle mixture screws that are 
marketed by Eccono Corporation of Detroit, Michigan. Tests of 
Eccono-Jets conducted at Olson Labs showed that use of Eccono- 
Jets resulted in significant reduction of HC and CO emissions. On 
the basis of this data, EPA decided to conduct confirmatory tests. 


23884 (PB—81-108789) Characterization of nine high- 
mileage catalytic converters for EPA. Final report. Lyben, 
R.G.; Niebylski, L.M. (Automotive Testing Labs., Inc., 
Aurora, CO (USA)). Sep 1979. Contract EPA-68-03-2693. 
116p. NTIS, PC A06/MF AOl1. 

This study was a pilot project designed to analyze the effi- 
ciency and condition of in-use catalysts on high-mileage vehicles. 
These 1975 model year vehicles were originally all public-owned 
and were obtained from an earlier EPA project (Restorative Main- 
tenance Evaluation of High Mileage, Catalyst-Equipped Vehicles, 
conducted for EPA by Automotive Testing Laboratories, Inc., 
EPA Contract No. 68-03-2413). Tables I and II present descrip- 
tions, miles accumulated and FTP results for these nine vehicles 
from this past report. For the current project the catalysts were re- 
moved from the vehicles and tested for conversion efficiency and 
pressure drop. The catalysts were then subjected to visual, chemi- 
cal and physical analysis to provide data on their in-use condition. 
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REFER ALSO TO CITATION(S) 23657, 23824, 23835 


23885 Numerical study of laminar flame wall quenching. 
Westbrook, C.K.; Adamczyk, A.A.; Lavoie, G.A. (Law- 
rence Livermore Lab, Calif). Combustion and Flame ; 40: 
No. 1, 81-99(Jan 1981). 

Laminar flame quenching at the cold wall of a combustion 
chamber has been studied, using a numerical model to describe the 
reactive flow. The model combines an unsteady treatment of the 
fluid mechanics and a detailed chemical kinetic reaction mecha- 
nism. Fuels considered included both methane and methanol. Cata- 
lytic reactions at the wall surface are not included in the kinetic 
model. The one-dimensional case of flame propagation perpendicu- 
lar to the wall was studied. Two reference cases are described in 
detail for flame quenching at 10 atm pressure and a wall tempera- 
ture of 300/degree/K with stoichiometric mixtures of methane-air 
and methanol-air. In each case a conventional laminar flame propa- 
gates toward the wall, approaching to within a distance determined 
by the thermal flame thickness. Chemical kinetic factors, particular- 
ly differences between the temperature dependence of radical re- 
combination reactions and conventional chain branching and chain 
propagation reactions, are shown to be responsible for quenching 
the flame near the wall. 33 refs. 


23886 What is the potential of the alcohol fuel stratified- 
charge engine for an advanced power plant. Kim, Y.K.; 
Ayusawa, T.; Takishita, T.; Koo, Y.; Iwai, N. (Japan Auto- 
mobile Research Institute, Inc., Ibaraki, Japan). pp 88-94 of 
Proceedings of the first international automotive fuel econo- 
my research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

The performance of the stratified-charge engine was studied 
with respect to fuel consumption and exhaust emissions, using both 
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alcohol and gasoline fuels. A prechamber-type, spark-ignition 
engine was employed and results were compared with those ob- 
tained when a homogeneous-charge, open-chamber engine was 
used. Results from the experiments indicate that stratification by a 
prechamber is not necessarily favorable to attaining a higher com- 
pression ratio for both fuels. As regards fuel economy and low ex- 
haust emissions, alcohol fuel is more efficient than gasoline fuel, al- 
though the effect of stratification on gasoline is superior to its ef- 
fects on alcohol. 


23887 Turbocharged automotive engine performance char- 
acteristics with methanol-gasoline blends. Savage, T.J.; John, 
J.E.A. (Ohio State Univ., Columbus). pp 200-211 of Pro- 
ceedings of the first international automotive fuel economy 
research conference. Washington, DC; Department of 
Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

To investigate engine performance characteristics with alco- 
hol-gasoline blends, a current automotive engine was tested on a 
dynamometer. The engine was a 1979 231 CID (3.8 1) turbocharged 
V-6 engine. Methanol-gasoline blends of 0%, 10%, and 20% metha- 
nol were evaluated. For each blend, power, fuel consumption, air- 
mass flow, engine temperatures, and pressures were measured 
during variable-speed wide-open throttle (W.O.T.) and road-load 
testing. No changes were made to the combustion system. Results 
showed no increase in wide-open throttle power with decreased 
fuel consumption for either blend. Fuel consumption increased for 
road loads with both blends. 


23888 Hydrogen: fuel for tomorrow, today. Sjoestroem, 
K.; Eriksson, S.; Lindner, B. (Royal Inst. of Tech., Stock- 
holm, Sweden). pp 491-492 of Proceedings of the first inter- 
national automotive fuel economy research conference. 
Washington, DC; Department of Transportation (1980). 

From 1. international automotive fuel economy research 
conference; Washington, DC, USA (31 Oct 1979). 

A solution is presented to some of the problems arising from 
an internal combustion engine (ICE) running at lean conditions and 
using hydrogen as a co-fuel. In this solution, the hydrogen is pro- 
duced by steam reformation of methanol. The energy necessary for 
the reaction is supplied by the exhaust gas stream. The results indi- 
cate possibilities to decrease the hazardous emissions ad achieve in- 
creased brake efficiency. 


23889 Gasohol: laboratory and fleet test evaluation. 
Gurney, M.D.; Allsup, J.R.; Merlotti, C.L. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1980). 22p. (CONF- 
8008 104—1). 

From Society of Automotive Engineers west coast interna- 
tional meeting; Los Angeles, CA, USA (11 Aug 1980). 

An experimental program was conducted to determine the 
effects of gasohol fuel when compared to a control gasoline. The 
test vehicles used in this program were separated into two groups: 
a test fleet, and a control fleet. The vehicles consisted of several 
vans, trucks, and automobiles routinely used in commercial service. 
The laboratory analysis included testing the vehicles on a con- 
trolled environmental chassis dynamometer at a constant ambient 
temperature of 75°F. Field measurements and data collection in- 
cluded road driveability, in-use fuel economy, and fuel system fail- 
ures. Laboratory analysis provided information on exhaust emis- 
sions, fuel economy, and trace metals in the crankcase lubricating 
oils. The effect of varying the chassis dynamometer inertia weight 
was also examined. A reduction in regulated exhaust emission was 
found with gasohol but there was considerable variation among the 
vehicles. No difference was detected in vehicle fuel economy at 
actual load weights. Unregulated emissions were higher for gaso- 
hol, but the absolute levels were low. The fuel economy with gaso- 
hol relative to gasoline was improved as the vehicle weight was in- 
creased. A larger quantity of copper was found in the crankcase lu- 
bricating oil of the vehicles operating on gasohol when compared 
to the vehicles operating on gasoline. Driveability was poorer with 
gasohol, especially during the winter and summer seasons. 
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23890 (DOE/ER—0102) Energy materials coordinating 
committee (EMACC) Fiscal Year 1980. Annual technical 
report. (Department of Energy, Washington, DC (USA)). 
1980. 204p. NTIS, PC Al10/MF AOl. Order Number 
DE8 1024143. 

This report contains information on the FY 1980 Depart- 
ment of Energy materials research and development programs and 
on those programs/projects with a significant materials activity. It 
was compiled by the Energy Materials Coordinating Committee 
(EMaCC). The previous report in this series summarized the FY 
1979 programs (DOE/US-0002-2). The report is separated into sec- 
tions, each containing programs reporting to one of six Assistant 
Secretaries of the Department: Conservation and Solar Energy, De- 
fense Programs, Environment, Fossil Energy, Nuclear Energy, and 
Resource Applications; and one section, Energy Research, responsi- 
ble to the Director of the Office of Energy Research. For conven- 
ience in locating the generic types of materials activities, an Appen- 
dix has been added that contains a primary keyword index. 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 22995, 22997, 23020, 23029, 23031, 23034, 
23041, 23373, 23417, 23524, 23591, 24048, 24058, 24060, 24070, 24513 


23891 (AD-A—088543) Review of recent literature on 
palladium hydrides. Technical report. Gray, D.M. (Army Ar- 
mament Research and Development Command, Watervliet, 
NY (USA). Large Caliber Weapon Systems Lab.). May 
1980. 28p. NTIS, PC A03/MF AO1. 

The main purpose of this report is to examine and tie togeth- 
er a number of separate ideas about superconductivity in the Pd-M- 
H systems (where M is a metal, particulary a noble metal), and 
define areas of critical experimentation to tests these ideas. 


23892 (CALT—822-121) X-ray diffraction studies of the 
structure of La-Al-Ga alloys. Williams, A. (California Inst. 
of Tech., Pasadena (USA). W.M. Keck Lab. of Engineering 
Materials). Nov 1980. Contract AC03-76ER00822. 24p. 
NTIS, PC A02/MF AO1. Order Number DE81024906. 

The La-La and La-Al partial atomic pair distribution func- 
tions have been determined for glassy La/sub 1-x/Al/sub x/ alloys 
from x-ray diffraction studies of isomorphous alloys of La/sub 1-x/ 
Al/sub x/, La/sub 1-x/(AlGa)/sub x/, and La/sub 1-x/Ga/sub x/ 
for x = 0.20, 0.24, and 0.28. The atomic short range order of these 
La based metallic glasses is quite different from that of typical 
amorphous transition metal-metalloid alloys and from dense random 
packing models. A relatively short and well defined La-Al nearest 
neighbor distance suggests some covalency in the bonds between 
unlike atoms and possible chemical ordering in the alloys. 


23893 (CONF-800696—2) Void strengthening. Scatter- 
good, R.O.; Bacon, D.J. (Argonne National Lab., IL 
(USA); Liverpool Univ. (UK). Dept. of Metallurgy and Ma- 
terials Science). 1980. Contract W-31-109-ENG-38. 7p. 
NTIS, PC A02/MF AO1. Order Number DE81023568. 

From International conference on dislocation modeling of 
physical systems; Gainesville, FL, USA (22 Jun 1980). 

A representative example of strengthening mechanism calcu- 
lations is given. The critical stress necessary for a dislocation to cut 
through a row of equi-spaced voids was determined using anisotro- 
pic elasticity and the complete dislocation self force. The void-dis- 
location boundary conditions were treated by an approximate 
method. Based on the results, a simple correlation describing the 
critical stress was developed, and elastic anisotropy was included 
by means of effective values for the shear modulus and Poisson 
ratio. Dislocation self interaction is manifest as a critical line-tension 
cusp angle and a logarithmic cutoff parameter for the line energy. 
Voids are strong obstacles to dislocation motion, with critical stress 
values about 70% or more of the Orowan stress. 
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23894 (CONF-800766—4) Effects of magnetic atoms on 
the properties of ternary superconductors. Dunlap, B.D.; 
Shenoy, G.K. (Argonne National Lab., IL (USA)). 1980. 
Contract W-31-109-ENG-38. 10p. NTIS, PC A02/MF AOl1. 
Order Number DE8 1023535. 

From 5. international conference on hyperfine interactions; 
Berlin, F.R. Germany (21 Jul 1980). 

Until recently it has been commonly accepted that small im- 
purities of magnetic atoms were severely detrimental to supercon- 
ductivity, and that superconductivity and long-range magnetic or- 
dering could not occur in the same materials. In known binary and 
pseudo-binary compounds, this is still the case. However, many 
recent experiments on ternary superconductors have shown that the 
effects of magnetism are considerably more complex. In some cases, 
the addition of magnetic atoms has been found to enhance super- 
conducting properties by increasing the superconducting critical 
field, without significantly lowering the transition temperature. In 
many cases, compounds will show both superconducting and long 
range magnetic ordering transitions. The destruction of supercon- 
ductivity by ferromagnetic ordering and the coexistence of super- 
conductivity with antiferromagnetic ordering is now well estab- 
lished. Hyperfine interaction measurements have played a signifi- 
cant role in the investigations of these materials, including measure- 
ment of the magnitude of the exchange interaction between rare- 
earth spin and conduction electron spin, elucidation of the mecha- 
nism for critical field enhancement, specification of crystalline field 
ground states, and studies of the nature of magnetic ordering. 


23895 (CONF-800903—3) Study of the anisotropy of the 
threshold energy in copper using in-situ electrical resistivity 
measurements in the HVEM. King, W.E.; Merkle, K.L.; 
Meshii, M. (Argonne National Lab., IL (USA)). 1980. Con- 
tract W-31-109-ENG-38. 5p. NTIS, PC A02/MF AOl. 
Order Number DE81023888. 

From 6. international conference on high voltage micros- 
copy; Antwerp, Belgium (1 Sep 1980). 

In the past, electrical-resistivity measurements and high volt- 
age electron microscopy-(HVEM) have been used separately to in- 
vestigate the anisotropy of the threshold energy for Frenkel-pair 
production. Electrical resistivity, measured in a conventional elec- 
tron accelerator, has been used to observe small changes in the con- 
centration of isolated Frenekel pairs at low temperatures, while 
HVEM experiments have focussed on the observation of measur- 
able changes in visible defect clusters, primarily at elevated tem- 
peratures. However, quantitative comparison of the threshold ener- 
gies obtained with the two techniques has proved difficult. As a 
first step toward resolving this dilemma, the threshold-energy sur- 
face for copper was determined by in-situ electrical-resistivity meas- 
urements below 10 K in the HVEM. By combining the advantages 
of both techniques, this approach allowed a precise and detailed 
study of the anisotropy of the threshold energy for Frenkel-pair 
production. 


23896 (CONF-800928—7) Surface magnetization in 
Ni(110) as studied by polarized-electron scattering. Celotta, 
R.J.; Pierce, D.T.; Wang, G.C.; Bader, S.D.; Felcher, G.P. 
(National Bureau of Standards, Washington, DC (USA); 
Argonne National Lab., IL (USA)). 1980. Contract W-31- 
109-ENG-38. 6p. NTIS, PC A02/MF A0O1. Order Number 
DE81023894. 

From 8. international vacuum congress/ 4. international con- 
ference on surface science and 3. European conference on solid sur- 
face; Cannes, France (22 Sep 1980). 

A new technique, capable of observing the surface magnetiz- 
ation of ferromagnetic single crystals, is described. Illustrative data 
is presented, giving the dependence of the magnetization of the 
Ni(110) surface on applied field, incident energy, absorbate and 
coverage. 


23897 (CONF-801134—14) de Haas-van Alphen meas- 
urements of mixed-valent CeSn;. Johanson, W.R.; Crabtree, 
G.W.; Koelling, D.D.; Edelstein, A.S.; McMasters, O.D. 
(Argonne National Lab., IL (USA); Chicago Univ., IL 
(USA); Ames Lab., [A (USA)). 1980. Contract W-31-109- 
ENG-38. 19p. NTIS, PC A02/MF A0Ol. Order Number 
DE81023705. 
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From 26. annual conference on magnetism and magnetic 
meials; Dallas, TX, USA (11 Nov 1980). 

The first Fermi surface measurements of a mixed valent 
metal, CeSns are presented. A complex Fermi surface is found sup- 
porting at least nine separate frequency branches. The measured ef- 
fective masses are very large, ranging from 4.2 to 9.2. The results 
directly confirm the existence of coherent Bloch states in CeSns 
and strongly support an itinerant model of mixed valence based on 
hybridized energy bands. The Fermi surface properties of CeSns 
are compared to those of LaSns, a non-mixed valent reference 
metal, and the comparison allows various proposed models of 
mixed valence to be tested. Preliminary band calculations using 
only exchange in the density functional are able to reproduce many 
of the qualitative features of the CeSns data. 


23898 (CONF-801148—7) Strain hardening and strain- 
rate hardening. Kocks, U.F. (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. 28p. NTIS, PC 
A03/MF AO1. Order Number DE81023706. 

From ASTM conference on mechanical testing for deforma- 
tion model development; Bal Harbour, FL, USA (12 Nov 1980). 

The limitations of power-law strain hardening and strain-rate 
hardening descriptions are reviewed. It is found that significant ad- 
vantages can be gained by using, instead, the Voce relation, espe- 
cially in the modification proposed that accounts for the rate sensi- 
tivities of flow stress and of strain hardening. Considerable further 
predictive value can be derived from differential constitutive rela- 
tions, which can be integrated over arbitrary paths. The material 
parameters to be measured are the (linear) strain-hardening rate and 
the rate sensitivity of the flow stress, both as a function of 
(pre)stress and (current) strain rate. These are history independent 
over substantial regimes of unidirectional deformation, where a me- 
chanical equation of state exists. 


23899 (CONF-810203—13) Solidification behavior and 
microstructural analysis of austenitic stainless steel laser 
welds. David, S.A.; Vitek, J.M. (Oak Ridge National Lab., 
TN (USA)). 1981. Contract W-7405-ENG-26. 8p. NTIS, PC 
A02/MF AOl1. 

From 110. annual meeting of the AIME; Chicago, IL, USA 


(22 Feb 1981). 
Solidification behavior of austenitic stainless steel laser welds 


has been investigated with a high-power laser system. The welds 
were made at speeds ranging from 13 to 60 mm/s. The welds 
sowed a wide variety of microstructural features. The ferrite con- 
tent in the 13-mm/s weld varied from less than 1% at the root of 
the weld to about 10% at the crown. The duplex structure at the 
crown of the weld was much finer than the one observed in con- 
ventional weld metal. However, the welds made at 25 and 60 mm/s 
contained an austenitic structure with less than 1% ferrite through- 
out the weld. Microstructural analysis of these welds used optical 
microscopy, transmission electron microscopy, and analytical elec- 
tron microscopy. The austenitic stainless steel welds were free of 
any cracking, and the results are explained in terms of the rapid so- 
lidification conditions during laser welding. 


23900 (CONF-8009114—3) Statistical treatment of fa- 
tigue test data. Raske, D.T. (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. 27p. NTIS, PC 
A03/MF AO1. Order Number DE81023924. 

From USDOE/UKAEA specialist’s meeting on mechanical 
properties for FBR materials; Warrington, UK (22 Sep 1980). 

This report discussed several aspects of fatigue data analysis 
in order to provide a basis for the development of statistically 
sound design curves. Included is a discussion on the choice of the 
dependent variable, the assumptions associated with least squares 
regression models, the variability of fatigue data, the treatment of 
data from suspended tests and outlying observations, and various 
strain-life relations. 


23901 (CONF-8009114—4) High-cycle fatigue behavior 
of type 316 stainless steel at 593°C. Raske, D.T. (Argonne 
National Lab., IL (USA)). 1980. Contract W-31-109-ENG- 
38. 14p. NTIS, PC A0O2/MF AOl. Order Number 
DE81023925. 

From USDOE/UKAEA specialist's meeting on mechanical 
properties for FBR materials; Warrington, UK (22 Sep 1980). 
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The available low- and high-cycle fatigue data on Type 316 
stainless steel at 593 to 600°C have been combined and analyzed to 
provide a preliminary strain-life correlation. This correlation was 
then reduced by the appropriate safety factors to a design curve 
and compared with the ASME T-1420-1B curve. The comparison 
indicates that significant increases in allowable fatigue cycles should 
be realized when the present study is concluded. 


23902 (DOE/AL/10887—T2) Characterization of extrin- 
sic grain-boundary dislocations and grain-boundary disloca- 
tion sources by transmission electron microscopy. Final 
report, June 1, 1979-May 31, 1981. Murr, L.E. (New 
Mexico Inst. of Mining and Technology, Socorro (USA). 
Dept. of Metallurgical and Materials Engineering). Jun 
1981. Contract AC04-79AL10887. 402p. NTIS, PC A18/ 
MF AOl. 

The microstructures attendant to specific peak strains along 
the strain axis of the stress-strain diagram for type 304 stainless steel 
and nickel have been examined and compared by transmission elec- 
tron microscopy from € = 0.05% to 55% in the former and from € 
= 0.05% to 35% in the latter. The onset of flow is characterized 
by the emission of dislocations from grain boundary ledge source 
which form emission profiles resembling dislocation pileups in the 
stainless steel, and a random distribution of dislocations with evi- 
dence for very short emission profiles near the grain boundaries in 
nickel. At the engineering yield point (0.2%) every grain in the 
stainless steel shows evidence for dislocation emission profiles, 
while in the nickel every grain contains some dislocations distribut- 
ed within the grain interior. 


23903 (DOE/ER/04461—T1) Micromechanical modeling 
of microstructural damage in creeping alloys. Progress report, 
April 1, 1980-March 31, 1981. Argon, A.S.; McClintock, 
F.A. (Massachusetts Inst. of Tech., Cambridge (USA)). 3 
Apr 1981. Contract AS02-77ER04461. 58p. NTIS, PC A04/ 
MF AO1. Order Number DE81023403. 

The research on Micro-Mechanical Modeling of Microstruc- 
tural Damage and Crack Growth in Creeping Alloys has made 
good progress in both theoretical and experimental studies in most 
of the areas proposed in last year’s renewal proposal. This progress 
is described in the order of micro-processes to macro-stress analy- 
ses, and theoretical studies preceding experimental studies. 


23904 (DOE/ER/52056—1) Practical superconducting 
composite conductors: understanding, optimization and devel- 
opment. Progress report, October 1, 1979-September 30, 
1980, Larbalestier, D.C. (Wisconsin Univ., Madison (USA)). 
1980. Contract AC02-80ER52056. 16p. NTIS, PC A02/MF 
A01. Order Number DE81023347. 

The project aims for a three-year program of understanding, 
optimization and development of practical superconducting com- 
posites can be summarized as: the development and understanding 
of ductile alloys based on Nb-Ti with enhanced values of upper 
critical field H2/sub c/; the manufacture and characterization of 
Nb-Ti(-x) alloys with impurities over and above those permitted in 
the standard specification; microstructural studies of multifilament 
Nb-Ti conductors using transmission electron microscopy (TEM); 
and the development of accurate scaling laws for Nb-Ti(-X) alloys, 
so as to permit prediction and understanding of the attainable criti- 
cal current density (Jc), particularly in the high field regime of in- 
terest to fusion. 


23905 (DOE/ET/12313—T3) CSM-3.2.2: characterizing 
and improving the toughness of thick-sectioned 2-1/4 Cr-1Mo 
electroslag weldments. Edwards, G.R.; Frost, R.H. (Colora- 
do School of Mines, Golden (USA). Dept. of Metallurgial 
Engineering). 1980. Contract AS05-78ET 12313. 29p. NTIS, 
PC A03/MF AOl1. 

The electroslag welding process produces large single pass 
welds by consuming a wire electrode in an ohmically heated flux 
pool. The process has been particularly appealing for thick-section 
welding because of its high deposition rate. The welding potential 
and electrode velocity control the deposition rate, heat input, and 
thermal history of the heat affected zone. The electrode polarity, 
current density, and flux and metal compositions control electro- 
chemical reactions which have a dominant influence on the weld 
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metal chemistry. The post weld heat treatment strongly affects the 
final mechanical properties of the weldment, especially in 2-1/4 Cr- 
1Mo steel. The objective of this program is to characterize the ef- 
fects of process variables, chemical variables, and post weld heat 
treatment, and to apply straight-foreword metallurgical knowledge 
in optimizing the properties of 4-inch thick 2-1/4 Cr-1Mo steel elec- 
troslag weldments. 


23906 (DOE/ET/52039—T1) Summary of titanium stud- 
ies in support of fusion energy. Davis, J.W. (comp.). (Mc- 
Donnell Douglas Astronautics Co., St. Louis, MO (USA)). 
May 1980. Contract AS02-77ET52039. 13p. (COO—4247-3). 
NTIS, PC A02/MF AOl. 

Portions of document are illegible. 

High-energy neutron irradiation of Ti-6A1-4V results in ex- 
tensive defect clusters, prismatic loops along with fine, ellipsoidal, 
10 to 20 nm beta precipitates with orientation relationships {0001]/ 
sub a/ parallel {110]/sub B/ and <1120>/sub a/ parallel 
<111>/sub B/. The beta precipitates redissolve upon annealing 
the irradiated alloy at 650°C. The causes of beta precipitation were 
identified to be radiation-enhanced diffusion and radiation-induced 
segregation of the undersized beta stabilizing element, vanadium, to 
the defect clusters. The radiation-induced defect structure in the 
near-alpha alloys consists of a high density of defect clusters, a/ 
3<1120> prismatic dislocation loops, and c-component disloca- 
tions and vacancy loops with no indication of beta precipitation. 
The increase in hardness as a result of irradiation is greater in Ti- 
6Al-4V than in the near-alpha alloys because of the precipitation 
strengthening by radiation-induced, fine, beta precipitates. The radi- 
ation damage of the alloys anneals out completely at 650 to 750°C. 


23907 (IS—4763) Alloy evaluation for fossil-fuel 

plants (liquefaction). Quarterly report, 1 October 1980-31 De- 
cember 1980. Woods, C.M.; Scott, T.E. (Ames Lab., IA 
(USA)). 15 Jan 1981. Contract W-7405-ENG-82. 28p. NTIS, 
PC A03/MF AO1. Order Number DE81023739. 

Objective was to evaluate 2 1/4 Cr-1 Mo steel in a dissolver 
environment. This material was subjected to hydrogen attack tests 
at 900 to 1000°F and to fracture mechanics tests during this quar- 
ter. Notch tensile strength and reduction area were measured after 
exposure. Fatigue crack growth rates were measured in argon and 
in 1000-4000 psig hydrogen. 7 figures. (DLC) 


23908 (IS-M—313) Mixed-valent properties of CeSns. 
Liu, S.H.; Stassis, C.; Gschneidner, K.A. Jr. (Ames Lab., IA 
(USA)). 1981. Contract W-7405-ENG-82. 3p. (CONF- 
810129—3). NTIS, PC A02/MF AOl. Order Number 
DE81023787. 

From Conference on valence fluctuations in solids; Santa 
Barbara, CA, USA (27 Jan 1981). 

The compound CeSns exhibits mixed valent properties that 
are different from those of such conventional systems like SmS and 
Ce/sub x/Th/sub 1-x/. A detailed experimental and theoretical in- 
vestigation of the electronic structure and lattice dynamics of this 
compound is summarized. The experimental studies have been car- 
ried out with polarized and inelastic neutron scattering techniques 
and low temperature heat capacity measurements in strong magnet- 
ic fields. The results shed new light on the d-f admixing mechanism 
as well as the thermodynamic properties of the Anderson lattice 
model for the mixed valent compounds. 


23909 (IS-M—324) Fermi-surface properties of mixed- 
valent materials. Crabtree, G.W.; Johanson, W.R.; Edelstein, 
A.S.; McMasters, O.D. (Ames Lab., IA (USA); Argonne 
National Lab., IL (USA); Illinois Univ., Chicago (USA)). 
1981. Contract W-7405-ENG-82. 4p. (CONF-810129—4). 
NTIS, PC A02/MF AO1. Order Number DE81023997. 

From Conference on valence fluctuations in solids; Santa 
Barbara, CA, USA (27 Jan 1981). 

Data are presented for the study of mixed valent Fermi sur- 
face properties of CeSns and LaSns, and some qualitative implica- 
tions for mixed valence in CeSns are discussed. (GHT) 
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23910 (LBL—12421) Alumina-scale adherence to CoCrAl 
alloys and coatings. Whittle, D.P.; Boone, D.H. (Lawrence 
Berkeley Lab., CA (USA)). Apr 1981. Contract W-7405- 
ENG-48. 19p. (CONF-800765—7). NTIS, PC A02/MF 
AOl. 


From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The present paper examines the behavior of a number of 
CoCrAl alloys and coatings containing different active element ad- 
ditions. All the compositions studies contain more than sufficient Al 
to ensure rapid, initial formation of a protective AlzOs scale and as 
a consequence, attention is focussed on the scale/substrate adhe- 
sion, rather than the development of the initial protective oxide. 


23911 (LBL—12614) Oxidation mechanisms for alloys in 
single-oxidant gases. Whittle, D.P. (Lawrence Berkeley 
Lab., CA (USA)). Mar 1981. Contract W-7405-ENG-48. 
45p. (CONF-810347—2). NTIS, PC A03/MF AO1. 

From NACE international conference on high temperature 
corrosion; San Diego, CA, USA (2 Mar 1981). 

Scales formed on alloys invariably contain the alloy constitu- 
ents in a ratio different from that in the alloy, owing to the differ- 
ing thermodynamic tendencies of the alloy components to react 
with the oxidant and to differences in diffusion rates in scale and 
alloy phases. This complex interrelationship between transport rates 
and the thermodynamics of the alloy-oxidant system can be ana- 
lyzed using multicomponent diffusion theory when transport-con- 
trolled growth of single or multi-layered scales occurs. In particu- 
lar, the superimposition of the diffusion data on an isothermal sec- 
tion of the appropriate phase diagram indicates the likely morpho- 
logies of the reaction products, including the sequence of phases 
found in the scale, the occurrence of internal oxidation and the de- 
velopment of an irregular metal/scale interface. The scale morpho- 
logies on alloys are also time-dependent: there is an initial transient 
stage, a steady state period, and a final breakdown, the latter often 
related to mechanical influences such as scale adherence, spallation, 
thermal or mechanical stresses and void formation. Mechanical in- 
fluences have a more devastating effect in alloy oxidation due to 
the changes in alloy surface composition during the steady state 
period. 


23912 Ion implantation of **Co for positron-annihilation 
Doppler-broadening measurements. Fluss, M.J.; Chason, 
M.K.; Legnini, D.G.; Smedskjaer, L.C. (Argonne National 
Lab., IL (USA). Materials Science Div.); Lerner, J.L. (Ar- 
gonne National Lab., IL (USA). Chemistry Div.). Applied 
Physics ; 24: No. 1, 67-69(Jan 1981). 

A method using ion implantation of **Co to produce source- 
sample systems applicable to positron-annihilation Doppler-broad- 
ening experiments at elevated temperatures in metals is presented. 
In addition, a crucible and furnace assembly is described which has 
been used to study the solid and liquid states of Ni in conjunction 
with the present source sample system. 


23913 (SAND—80-1891) Numerical and experimental 
study of the ductile failure of 7075-T651 aluminum. Benzley, 
S.E.; Soo Hoo, M.S.; Priddy, T.G. (Sandia National Labs., 
Albuquerque, NM (USA)). May 1981. Contract AC04-76- 
DP00789. Sip. NTIS, PC A04/MF AOl. Order Number 
DE81024500. 

A combined experimental/numerical analysis has been per- 
formed on the nonlinear response and ductile failure of 7075-T651 
aluminum. The different specimen shapes which were tested and 
analyzed produced: (1) pure shear; (2) uniaxial; (3) biaxial; and (4) 
triaxial states of stress in an axisymmetric geometry. Experiments 
performed on these specimens were subsequently analyzed with 
large strain finite element calculations. The calculations closely 
modelled experimental behavior. The calculated stresses and strains 
were then used to study ductile multiaxial failure criteria for mono- 
tonic loading configurations. This study concludes that the strain at 
which 7075-T651 aluminum fails is dependent upon the existing tri- 
axial stress field, the higher the triaxiality, the smaller the effective 
plastic strain at failure. The relationship between strain at failure 
and the degree of triaxiality is given by the failure criteria. 
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23914 (SAND—81-0556) Transmission electron diffrac- 
tion of Al/Sb films before and after Xe irradiation. Foll- 
staedt, D.M.; McDonald, J.M. (Sandia National Labs., Al- 
buquerque, NM (USA)). Jun 1981. Contract AC04- 
76DP00789. 4ip. NTIS, PC A03/MF AO1. Order Number 
DE8 1024992. 

Transmission electron diffraction was used to identify the 
phases present before and after irradiating multiple layers of vapor 
deposited Al and Sb with 400 keV Xe* ions. Films were examined 
prior to irradiation and fcc Al and hexagonal Sb were identified. 
Xe irradiation at 80 K and 475 K causes the majority of the Al and 
Sb to react and form the compound AlISb. However, at 295 K, 
most of the initial phases remain unreacted even after irradiation to 
fluences of 2.4 x 10'* Xe/cm?. During this study four phases were 
identified: fec Al, hexagonal Sb, cubic AlSb, and cubic NaCl from 
the NaCl substrate used to deposit the films upon. The electron dif- 
fraction results for these phases are compared with x-ray diffraction 
results, and are tabulated for future analyses. 


23915 (UCRL—84957) Additive erosion reduction influ- 
ences in the turbulent boundary layer. Buckingham, A.C. 
(Lawrence Livermore National Lab., CA (USA)). 6 May 
1981. Contract W-7405-ENG-48. 18p. (CONF-810549—1). 
NTIS, PC A02/MF AOl1. 

From Jannaf propulsion meeting; New Orleans, LA, USA 
(26 May 1981). 

Results of a sequence of flow, heat and mass transfer calcula- 
tions are presented which theoretically characterize the erosive en- 
vironment at the wall surface of refractory metal coated and un- 
coated gun barrels. The theoretical results include analysis of the 
wall surface temperature, heat flux, and shear stress time histories 
on thin (10 mil. or 0.254 mm) Cr, Mo, Nb, and Ta plated steel 
barrel walls as uncoated steel walls. The calculations combine ef- 
fects of a number of separate processes which have been previously 
(and purposely) studied individually. These include solid particle 
additive concentrations, gas-wall thermo-chemical influences, and 
transient turbulent wall boundary layer flow with multi-component 
molecular diffusion and reactions from interaction of propellant 
combustion and the eroding surface. The boundary layer model in- 
cludes particulate additive concentrations as well as propellant 
combustion products, considered for the present to be in the local 
thermochemical equilibrium. 


23916 (Y/DV—75) Effects of iron additions on the me- 
chanical properties of a uranium-0.74 weight percent titanium 
alloy. Northcutt, W.G. Jr. (Oak Ridge Y-12 Plant, TN 
(USA)). 5 May 1981. Contract W-7405-ENG-26. 15p. 
(CONF-801061—6). NTIS, PC A02/MF AOl. Order 
Number DE81023069. 

From Conference on high density penetration materials; 
Charlottesville, VA, USA (28 Oct 1980). 

The effects of iron additions to a uranium-0.74 weight per- 
cent titanium (U-0.74Ti) alloy on mechanical properties were stud- 
ied over the range of 20 to 350 ppM iron. High strain rate (1 s~') 
tensile tests and instrumented unnotched Charpy tests were made 
on alloys that had been vacuum induction cast, hot rolled to plate, 
vacuum water quenched from 800°C, and aged at 350°C for 16 
hours. Tensile yield and ultimate strengths and impact yield 
strengths increased with increasing iron content. Impact energy ab- 
sorbed in a Charpy test decreased dramatically at only 60 ppM 
iron. Tensile elongation decreased from 20 percent at low iron 
levels to about 6 percent at 150 ppM iron. 


23917 (Y/DW—242) Residual contamination and corro- 
sion on electrochemically marked uranium. Seals, R.D.; Bull- 
ock, J.S.; Bennett, R.K. (Oak Ridge Y-12 Plant, TN 
(USA)). 1981. Contract W-7405-ENG-26. 34p. (CONF- 
810617—2). NTIS, PC A03/MF AOl1. 

From 3. symposium on applied surface analysis; Dayton, 
OH, USA (3 Jun 1981). 

Residual contamination and potential corrosion problems on 
uranium parts resulting from PHB-1 and PHB-1E electroetchants 
have been investigated using ion microprobe mass analysis 
(IMMA), scanning electron microscopy (SEM), and light micros- 
copy (LM). The effectiveness of various solvent cleaning sequences 
and the influence of the use of an abrasive cleaner were evaluated. 
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The marking thicknesses and chlorine distributions were deter- 
mined. 


23918 High weldability nickel-base superalloy. Gibson, 
R.C.; Korenko, M.K. (to Dept. of Energy). US Patent 
4,231,795. 4 Nov 1980. Filed date 22 Jun 1978. vp. 

PAT-APPL-917,833. 

This is a nickel-base superalloy with excellent weldability 
and high strength. Its composition consists essentially of, by weight 
percent, 10-20 iron, 57-63 nickel, 7-18 chromium, 4-6 molybdenum, 
1-2 niobium, 0.2-0.8 silicon, 0.01-0.05 zirconium, 1.0-2.5 titanium, 
1.0-2.5 aluminum, 0.02-0.06 carbon, and 0.002-0.015 boron. The 
weldability and strength of this alloy give it a variety of applica- 
tions. The long-time structural stability of this alloy together with 
its low swelling under nuclear radiation conditions, make it espe- 
cially suitable for use as a duct material and controlling element 
cladding for sodium-cooled nuclear reactors. 


23919 Hydrogen in stainless steels: isotopic effects on 
mechanical properties. West, A.J.; Rawl, D.E. pp 69-76 of 
Proceedings: tritium technology in fission, fusion, and isoto- 
pic applications. Wittenberg, L.J. (comp.). La Grange Park, 
IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Tensile tests of austenitic stainless steel samples thermally 
charged with hydrogen and tritium revealed little difference in me- 
chanical properties due to isotope type providing testing was con- 
ducted immediately after charging. However, dramatic differences 
in ductility were observed between aged specimens charged with 
tritium and aged specimens charged with hydrogen. Tritium 
charged specimens exhibited time dependent ductility losses while 
the ductility of the aged hydrogen charged specimens was inde- 
pendent of aging time. Tritium charged and aged specimens which 
were vacuum outgassed to remove tritium exhibited large ductility 
losses due to the helium remaining in the lattice. The results dem- 
onstrate that helium, from tritium decay, is a potent embrittling ele- 
ment in stainless steels which are charged and tested at near ambi- 
ent temperature. 


23920 Atomistics of tritium and helium-3 in metals. 
Bisson, C.L.; Wilson, W.D. (Sandia National Labs., Liver- 
more, CA). pp 78-84 of Proceedings: tritium technology in 
fission, fusion, and isotopic applications. Wittenberg, L.J. 
(comp.). La Grange Park, IL; American Nuclear Society 
(1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Calculations of the binding energy of tritium to helium inter- 
Stitials, to vacancies, and to vacancies containing *He in both fcc 
and bec materials are presented. The energetics of clustering of 
small numbers of helium atoms is also described. The results indi- 
cate that in an fcc lattice a helium interstitial does not bind a tri- 
tium atom but that in a bcc lattice a weak helium interstitial trap 
may exist which is of the order of the activation energy for tritium 
interstitial motion. Helium reduces the binding of tritium to a va- 
cancy by ~ 0.25 eV in a bcc lattice. Helium interstitial clustering is 
found to be an important effect. Small numbers of helium atoms are 
found to be bound to each other and to significantly reduce the 
Frenkel pair formation energy: five helium interstitials clustered to- 
gether will spontaneously drive a metal atom off its lattice site cre- 
ating a self-interstitial and a vacancy containing the five helium 
atoms. These atoms are then deeply bound in the vacancy. This 
suggests an atomistic model of bubble formation in solids in the ab- 
sence of radiation damage. 


23921 Tritium and helium-3 release from 304L and 21-6-9 
stainless steels. Thomas, G.J. (Sandia National Labs., Liver- 
more CA); Sisson, R.D. pp 85-90 of Proceedings: tritium 
technology in fission, fusion, and isotopic applications. Wit- 
tenberg, L.J. (comp.). La Grange Park, IL; American Nu- 
clear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Simultaneous *He and tritium release measurements during 
linear ramp and isothermal annealing have been made on selections 
of 304L and 21-6-9 stainless steel tensile bars. Similar results were 
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obtained from both stainless steels during linear ramp thermal de- 
sorption. The tritium release was found to smoothly increase with 
temperature until the sample was depleted, as expected for simple 
diffusion. In contrast, the amount of *He released by 900°K was 
only a small fraction of the total generated from over 5 years of 
tritium decay. The *He release data from linear ramp thermal de- 
sorption and from isothermal anneals also indicate that the trans- 
port of this isotope is complex, and is likely dominated by trapping 
processes. Samples stored at ~ 90°K for several weeks and subse- 
quently annealed began releasing *He at ~ 190°K. The release 
fraction below room temperature compared to the amount generat- 
ed during low temperature aging, however, was also low. Thus, 
even though the *He is mobile, with significant transport occurring 
below room temperature, most is retained and may be a factor in 
material degradation. 


23922 Influence of thin silicon films on deuterium and 
tritium permeation in steels. Swansiger, W.A.; Bastasz, R. 
(Sandia National Labs., Livermore, CA). pp 91-97 of Pro- 
ceedings: tritium technology in fission, fusion, and isotopic 
applications. Wittenberg, L.J. (comp.). La Grange Park, IL; 
American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA - Apr 1980). 

Samples of 21-6-9, 309S, and 1017 steels were coated with 
silicon films either by sputter-deposition or by pyrolysis of silane. 
The tritium/deuterium permeabilities of these samples in the pres- 
sure range 1.3 kPa to 100 kPa were then measured from 320°K to 
670°K. Some surface layer characteristics were determined by 
Auger spectroscopy. Sputter-coated silicon films resulted in a lower 
permeability and a higher activation energy downstream side of the 
sample although a substantial barrier effect was also observed with 
silicon on the downstream side. The permeation results for thick 
and thin silicon films deposited by pyrolysis were qualitatively simi- 
lar to the behavior of surface oxide coatings; that is, a thin film was 
a better barrier than a thick film and resulted in a higher activation 
energy for permeation. 


23923 Permeation of tritium through aluminum with 
oxide films. Alire, R.M.; Steward, S.A.; Bellamy, L.; Grif- 
fith, C. (Univ. of California, Livermore). Contract W-7405- 
ENG-48. pp 98-100 of Proceedings: tritium technology in 
fission, fusion, and isotopic applications. Wittenberg, L.J. 
iso La Grange Park, IL; American Nuclear Society 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Models that explain transport of tritium through aluminum 
and oxide film were developed. We postulate that the OT™ ion is 
the rest state in the host lattice of the oxide film. The dominant 
method of transport is migration of T* ion from one oxygen site to 
a neighboring oxygen site in the lattice. Immediately after trans- 
port, HTO is formed at the surface. Experiments were done by first 
loading air exposed aluminum to tritium followed by desorption. 
We measured the desorption rates with time. Diffusion coefficients 
at 300°K for the oxide are about 10° to 10’ lower than for alumi- 
num. About 98% of the gas released was tritiated water. Prelimi- 
nary mathematical models based on atomic diffusion through the 
metal followed by ionic diffusion through the oxide seem to explain 
the desorption rates. 


23924 Effects of time and temperature on the retention 
and distribution of helium in metal tritides. Attalla, A.; 
Bowman, R.C. Jr. (Mound Facility, Miamisburg, OH). Con- 
tract AC04-76-DP00053. pp 108-114 of Proceedings: tritium 
technology in fission, fusion, and isotopic applications. Wit- 
tenberg, L.J. (comp.). La Grange Park, IL; American Nu- 
clear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Among the more unusual aspects of handling and character- 
izing tritiated materials is the presence of rather large quantities of 
the daughter product helium-3. As a result of recent nuclear mag- 
netic resonance (NMR) studies of helium-3 relaxation times in LiT, 
TiT; 9, and UTs, we have proposed that helium-3 is essentially 
completely trapped in microscopic (that is, estimated radii in the 
range ~ 10 to 100 A) bubbles formed within the lattice. These bub- 
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bles exist in a distribution of dimensions and grow by capturing the 
helium-3 atoms produced by the continuing tritium decay until the 
pressure in the largest bubbles exceeds the strength of the host 
crystal lattice, causing these bubbles to irreversibly rupture. This 
mechanism qualitatively accounts for all the major features of the 
helium release behavior when these tritides are held at ambient 
temperature. 


23925 Effect of Ta and Zr additions to Ti-Nb alloys on 
superconducting properties. Horiuchi, T.; Matsumoto, K.; 
Monju, Y. (Kobe Steel Ltd, Jpn). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 1: No. 
79CH1441-5, 274-277(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The effect of Ta and Zr additions to Nb-Ti alloys on super- 
conducting characteristics and mechanical fabricability is reported. 
In particular, Ti-27Nb-6Ta-6Zr alloy, which has been chosen as the 
most appropriate composition for the optimization test, has been 
evaluated from a practical standpoint by measuring the critical cur- 
rent and current degradation under stresses. Precipitation behavior 
in the alloys was investigated by means of the X-ray small angle 
scattering method. 4 refs. 


23926 (ORNL-tr—4744) New method of preparation of 
rare earth metals carbothermal reduction of their oxides. 
Male, G. Translated from Revue Internationale des Hautes 
Temperatures et des Refractaires ; 14: 179-192(1977). 23p. 
NTIS, PC A02/MF AOl1. 

The study of the reduction of lanthanum sesquioxide (cerium 
group) and erbium sesquioxide (yttrium group) has been made 
versus the pressure of carbon monoxide. It has shown the existence 
of two equilibrium reactions in the case of lanthanum, and of only 
one reaction for erbium. The relationship of equilibrium pressures 
to the temperature permitted the calculation of thermodynamic 
values of resulting carbides and oxicarbides. The lanthanum, neody- 
mium, gadolinium, dysprosium, erbium and yttrium dicarbides were 
prepared by carbothermic reduction of the sesquioxides in solid 
state. Conditions for obtaining products containing very little 
oxygen were determined. The melting of these fritted carbides in 
the solar furnace decreases considerably both their amount of 
oxygen and their hydrolysability. This treatment improves also 
their homogeneity. 
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REFER ALSO TO CITATION(S) 23011, 23029, 23189, 23237, 23547, 23834, 
23923, 23999 


23927 (ANL-CEN-RSD—80-3) Thermodynamic proper- 
ties of uranium dioxide. Fink, J.K.; Chasanov, M.G-:; 
Leibowitz, L. (Argonne National Lab., IL (USA)). Apr 
1981. Contract W-31-109-ENG-38. 175p. NTIS, PC A08/ 
MF AOl. 

In order to provide reliable and consistent data on the ther- 
mophysical properties of reactor materials for reactor safety studies, 
this revision is prepared for the thermodynamic properties of the 
uranium dioxide portion of the fuel property section of the report 
Properties for LMFBR Safety Analysis. Since the original report 
was issued in 1976, there has been international agreement on a 
vapor pressure equation for the total pressure over UO2, new meth- 
ods have been suggested for the calculation of enthalpy and heat 
capacity, and a phase change at 2670 K has been proposed. In this 
report, an electronic term is used in place of the Frenkel defect 
term in the enthalpy and heat capacity equation and the phase tran- 
sition is accepted. 


23928 Properties of refractories after exposure to high 
pressure gases. 2. Effect of exposure time. Rahman, S.F.; 
Day, D.E. (Univ of Mo, Rolla). Journal of Materials for 
Energy Systems ; 1: No. 4, 3-12(Mar 1980). 

The resistance of commercial and experimental cement- 
bonded castables and phosphate-bonded ramming mixes to an at- 
mosphere of CO, CO/sub 2/, H/sub 2/, H/sub 2/0, and H/sub 2/ 
S at 6.9 MPa (1000 psia) and 231, 371, and 538/degree/C was eval- 
uated. The major changes occurred during the first ten days and 
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remained constant up to the maximum exposure of sixty days. 
Cement-bonded castables showed increase in flexural strength and 
decrease in porosity which corresponded to the formation of boeh- 
mite, AlIO(OH). The dissolution of CaO and P/sub 2/O/sub 5/ 
from the cement and phosphate bond phases, respectively, occurred 
in saturated atmospheres, but dissolution of CaO had no major 
effect on flexural strength. Phosphate-bonded refractories became 
weaker. 12 refs. 


23929 (CONF-801091—, pp 407-416) Manufacture and 
analysis of high purity boron nitride powder for nuclear fuel 
rod simulators. Garrett, L.A.; Roche, M.A. (Union Carbide 
Corporation, Oak Ridge, TN). May 1981. NTIS, PC A99/ 
MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

The development program to improve state-of-the-art purity 
levels of boron nitride powder utilized in the fabrication of nuclear 
fuel rod simulators is described. Challenging low trace element im- 
purity goals, jointly set by ORNL and Carbon Products, were met 
through material and process changes and improved handling tech- 
niques in the manufacture of the powder. 


23930 (CONF-801091—, pp 417-428) Automated dry 
pressing of BN preforms. Van Conant, C.F. (Eagle-Picher 
Industries, Inc., Miami, OK). May 1981. NTIS, PC A99/ 
MF AOl1. 

From International symposium on fuel rod simulators-devel- 
opment and application; Gatlinburg, TN, USA (22 Oct 1980). 

Dry pressing boron nitride powder into thin walled, annular, 
thermally conductive, electrical insulators requires special tech- 
niques. Stringent chemical purity requirements preclude ordinary 
powder preparation and dictate direct lubrication of tooling. The 
pressing forces required are below what is normally commercially 
available. The need for high density and anisotropic particle orien- 
tation necessitates control of the speed of tooling movement, rate of 
pressure application, and sequence of pressing events. Automated 
manufacturing requires systematic recognition of subtle variations 
and corresponding minute adjustments. 


23931 (CONF-810566—3) Structures of four fast-ion con- 
ductors by single-crystal neutron-diffraction analysis: Zn-sta- 
bilized Na@-alumina and Mg-stabilized Na-, K-, and Ag(-alu- 
minas. Brown, G.M.; Schwinn, D.A.; Bates, J.B.; Brundage, 
W.E. (Oak Ridge National Lab., TN (USA)). 1981. Con- 
tract W-7405-ENG-26. 4p. NTIS, PC A02/MF AO1. Order 
Number DE81024971. 

From International conference on fast ionic transport in 
solids; Gatlinburg, TN, USA (18 May 1981). 

The crystal samples used were from the same batches as 
those used in other physical studies at Oak Ridge. Precise cell pa- 
rameters were determined. The Zn* ion substitutes only in the 
Al(2) sites, as does Mg**. The degree of substitution by Zn” 
(28.5% from chemical analysis and 29.3% from diffraction analysis) 
is less than that by Mg** (33.5% from chemical analysis and 34.9% 
for the average diffraction result from the three Mg-stabilized B”- 
aluminas). This implies more Na* vacancies in Zn-stabilized NaB”- 
alumina and may explain why it has a higher room-temperature 
conductivity than Mg-stabilized B”-alumina. Fourier maps of the 
conducting-ion distributions are presented. The 0(5) ions were treat- 
ed as disordered in refinement of Mg-stabilized Ag- and Naf”-alu- 
minas. 


23932 (LBL—11413) Physical and chemical characteriza- 
tion of interfaces by electron optical methods. Thomas, G.; 
Gronsky, R.; Krivanek, O.L.; Mishra, R.K. (Lawrence 
Berkeley Lab., CA (USA)). Apr 1981. Contract W-7405- 
ENG-48. 28p. (CONF-800765—8). NTIS, PC A03/MF 
A01. Order Number DE81023051. 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal —— Berkeley, CA, USA (28 Jul 1980). 

Although the study of ceramics using transmission electron 
microscopy (TE) lagged behind metallurgy because of specimen 
preparation difficulties and because many ceramics are ionization 
sensitive to 100 kV electron beams, today there is considerable re- 
search activity. This is due to perfection of ion thinning methods 
(first devised by Castaing in the early 1950s actually for metals) and 


improvements in instrumentation, particularly high voltage, high 
resolution and analytical microscopes. These developments and 
many applications have been summarized recently and will not be 
given in any more detail in this review. However, it is important 
not to underestimate the severe problems of specimen preparation 
methods for ceramic materials. 


23933 (SAND—81-0302C) Depth resolved measurements 
of hydrogen isotope exchange in carbon. Wampler, W.R., 
Magee, C.W. (Sandia National Labs., Albuquerque, NM 
(USA); RCA Labs., Princeton, NJ (USA)). 1981. Contract 
AC04-76DP00789. 1lp. NTIS, PC A02/MF AOl. Order 
Number DE81024065. 

High resolution measurements of the depth profiles of hy- 
drogen and deuterium implanted in carbon were made using SIMS. 
Nuclear reaction analysis was used to calibrate the concentration 
scales for the deuterium. The depth profiles of low fluence H and 
D implants show the D extends to slightly greater depths than the 
H at 1.5 keV. The retention of deuterium at high fluences was in 
good agreement with predictions of a saturation model. Depth pro- 
files were also measured on samples implanted with 10'* D/cm? at 
1.5 keV followed by hydrogen implants of 2 x 10'7 H/cm? at the 
same energy. C comparison between these measured profiles and 
profiles calculated using the local mixing model shows that the 
model predicts the depth dependence of the H, D exchange reason- 
ably accurately. 


23934 Biaxial flexure tests for ceramics. Shetty, D.K.; 
Rosenfield, A.R.; McGuire, P.; Bansal, G.K.; Duckworth, 
W.H. (Battelle Columbus Labs., OH). Contract W-7405- 
ENG-92. American Ceramic Society Bulletin ; 59: No. 12, 
1193-1197(Dec 1980). 

Three loading schemes that produce biaxial tension in flat- 
plate specimens were evaluated to determine the suitability of each 
for strength-testing of ceramics. The analyses were made in connec- 
tion with an on-going study of multiaxial stress effects on ceramic 
strengths. The three biaxial flexure tests evaluated were: ball-on- 
ring, piston-on-3-ball, and ring-on-ring. Only the ball-on-ring load- 
ing was satisfactory; uncertainties exist about fracture stresses in the 
other two cases. 


23935 Electrophoretic behavior of silica-bearing alumina 
surfaces. Moya, J.S.; Rubio, J.; Pask, J.A. (Lawrence Berke- 
ley Lab., CA). Contract W-7405-ENG-48. American Ceram- 
ic Society Bulletin ; 59: No. 12, 1198-1200(Dec 1980). 

The influence of silica impurities on the electrophoretic be- 
havior of alumina powders with different chemical pretreatments 
was studied. Shifts in the isoelectric point as a function of pH of 
suspension, equilibration time, and nature of container (borosilicate 
glass or polyethylene) are reported. The results are explained in 
terms of a coating phenomenon produced through a silica polymer- 
ization process. 


23936 Thermal expansion coefficients for low expansion 
oxides. Holcombe, C.E. Jr. (Oak Ridge Y-12 Plant, TN). 
American Ceramic Society Bulletin ; 59: No. 12, 1219(Dec 
1980). 

A study to identify low expansion oxides that could have ex- 
cellent thermal-shock resistance led to several promising materials. 
This paper ranks the oxides in order of their thermal expansivities: 
very low (< 1 x 10~*/K), low (1-4 x 10~*/K), and intermediate (4-9 
x 10-*/K). The materials exhibited melting points ranging from 
1680 to > 2625 K with CTE values ranging from -5.1 x 10~*/K to 
8.8 x 10°°K. 


23937 Internal zone growth method for producing metal 
oxide metal eutectic composites. Clark, G.W.; Holder, J.D.; 
Pasto, A.E. (to Dept. of Energy). US Patent 4,231,796. 4 
Nov 1980. Filed date 28 Nov 1978. vp. 

PAT-APPL-964,406. 

An improved method for preparing a cermet comprises pre- 
paring a compact having about 85 to 95 percent theoretical density 
from a mixture of metal and metal oxide powders from a system 
containing a eutectic composition, and inductively heating the com- 
pact in a radiofrequency field to cause the formation of an internal 
molten zone. The metal oxide particles in the powder mixture are 
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effectively sized relative to the metal particles to permit direct in- 
ductive heating of the compact by radiofrequency from room tem- 
perature. Surface melting is prevented by external cooling or by ef- 
fectively sizing the particles in the powder mixture. 


23938 Superconductivity of new ternary borides with the 
lurub/sub 2/-type structure. Ku, H.C.; Shelton, R.N. (Univ 
of Calif, San Diego). Materials Research Bulletin ; 15: No. 
10, 1441-1444(Oct 1980). 

A new group of superconducting ternary borides has been 
found with the general formula MTB2, where M is Sc, Y or Lu and 
T is Ru or Os. The superconducting transition temperatures range 
from 1.3K for ScOsB, to 10.0K for LuRuB:. Additionally, ismor- 
phous compounds with M?Tb, Dy, Ho, Er or Tm order magneti- 
cally with critical temperatures in the range 2K to 46K. The occur- 
rence of superconductivity and magnetism in this new ternary 
boride structure is discussed with respect to analogous data in 
MT,B, systems. 13 refs. 


3603 Composite Materials 


23939 (BNL—29501) Concrete-polymer composites: cur- 
rent status and future research needs. Kukacka, L.E. (Brook- 
haven National Lab., Upton, NY (USA)). Apr 1981. Con- 
tract AC02-76CH00016. 14p. (CONF-810653—1). NTIS, PC 
A02/MF AOl1. 

From Plastics in material and structural engineering confer- 
ence; Prague, Czechoslovakia (23 Jun 1981). 

When plastics are combined with mixtures of inorganic ma- 
terials, high-strength, durable, fast-setting composites are produced. 
These materials are used in structural engineering and other appli- 
cations, and as a result of the successes obtained to date, consider- 
able research and development work is in progress throughout the 
world. One family of polymer-based composites receiving consider- 
able attention is the concrete-polymer materials. Work in this area 
is directed toward developing new high-strength durable materials 
by combining cement and concrete technology with that of poly- 
mer chemistry. In addition to the significant property enhancement, 
many combinations of siliceous materials with polymers require 
lower energy inputs per unit of performance than either component 
alone. 


23940 (DOE/ER/04027—T1) Probabilistic models of the 
stress-rupture of composite materials: Phase IV. Progress 
report, June 15, 1980-June 14, 1981. Phoenix, S.L. (Cornell 
Univ., Ithaca, NY (USA). Sibley School of Mechanical and 
Aerospace Engineering). Mar 1981. Contract AS02- 
76ER04027. 63p. (COO—4027-4). NTIS, PC A04/MF AO1. 

The building blocks of most composite structures are simply 
bundles of brittle fibers impregnated with a flexible matrix. The ten- 
sile failure of these bundles is a complex statistical process involv- 
ing scattered failure of the fibers at flaw sites, the overloading of 
neighboring fibers at these sites by way of stress transfer through 
the matrix, and the growth of sequences of adjacent fiber breaks to 
some unstable size. Fracture results from the growth of a cata- 
strophic crack from one of these failure sequences. Time dependent 
failure under load (stress-rupture) results from a combination of 
time dependent growth of the flaws in the fiber and viscoelastic 
creep in the matrix; this creep causes a slowly changing pattern of 
stress redistribution around fiber breaks. 


23941 (LBL—11668) Simple method for adhesion meas- 
urements, Chiang, S.S.; Marshall, D.B.; Evans, A.G. (Law- 
rence Berkeley Lab., CA (USA)). Aug 1980. Contract W- 
7405-ENG-48. 17p. (CONF-800765—6). NTIS, PC A02/ 
MF AOl. 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

An indentation method for determining the adhesion of in- 
terfaces between thin films and substrates has been developed. The 
method provides a quantitative measure of the interface fracture 
resistance and has the advantage of simplicity and reproducibility. 
The method has been demonstrated for a range of ZnO/Si systems 
and the adherence has been correlated with acoustic properties. 
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23942 (UCRL—52434(Vol.9)) Development of alternate 
silicone potting compounds. Volume 9. Development of a new 
compound based on a resin having a viscosity range of 4.0 to 
6.5 Pa.s. Cady, W.E.; Buckner, A.T. (Lawrence Livermore 
National Lab., CA (USA)). 13 Mar 1981. Contract W-7405- 
ENG-48. 12p. NTIS, PC A02/MF AOI. 

We formulated a new potting compound having an initial 
viscosity ranging from 3 to 4 Pa.s at 25°C by accelerating Sylgard 
184 (lot L84-89) with 6 parts of accelerator QCF3-6559 (lot PE-56). 
The blend has an initial viscosity of 3.3 Pa.s and a gel time of 93 
min at 25°C. The extractables content is less than 6.0 wt %. The 
blend is almost as thermally stable as Sylgard 184. 


23943 (UCRL—85765) Characterization of high perform- 
ance composite matrices. Morgan, R.J. (Lawrence Liver- 
more National Lab., CA (USA)). 5 Jun 1981. Contract W- 
7405-ENG-48. 9p. (CONF-810661—1). NTIS, PC A02/MF 
AOl. 

From NSF(USA)/CNR(ITALY) symposium on composite 
materials: the role of the polymeric matrix on the processing and 
structural properties; Capri, Italy (15 Jun 1981). 

To predict the durability of a composite in service environ- 
ment requires a basic understanding of (1) the role the matrix and 
its interface with the fibers play in the composite deformation and 
failure processes, (2) the relations between the structure, deforma- 
tion and failure processes, and mechanical response of the matrix 
and (3) how such phenomena are modified by environmental fac- 
tors. These areas are being studied. The fundamental areas of the 
structure-property relations of composite matrices that are neces- 
sary for making meaningful durability predictions are reviewed. 
These areas include the chemical and physical structure of epoxies 
and their modes of deformation and failure. 
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REFER ALSO TO CITATION(S) 23205, 23214, 23294, 23298, 23404, 24076, 
24099 


23944 (AD-A—088567) Optical and magnetic resonance 
studies of energy transfer in inorganic molecular solids. Final 
report 1 jun 77-31 may 80. Bernstein, E.R. (Colorado State 
Univ., Fort Collins (USA). Dept. of Chemistry). Aug 1980. 
4p. NTIS, PC A02/MF AOl1. 

This report summarizes the important results of the grant re- 
search. It includes a statement of the problem studied, a list of per- 
sonnel supported during the life of the grant, and a list of publica- 
tions which resulted from the supported research. 


23945 (CONF-800954—5) Precision magnetization and 
susceptibility measurements on ErRh,B, in the ferromagnetic 
and superconducting phases. Behroozi, F.; Crabtree, G.W.; 
Campbell, S.A.; Levy, M.; Snider, D.; Johnston, D.C.; Mat- 
thias, B.T. (Argonne National Lab., IL (USA)). 1980. Con- 
tract W-31-109-ENG-38. llp. NTIS, PC A02/MF AOI. 
Order Number DE81023791. 

From Ternary superconductors conference; Lake Geneva, 
WI, USA (24 Sep 1980). 

Preliminary data giving the first continuous d.c. magnetiz- 
ation and suceptibility results for ErRh,B, in the superconducting 
and magnetic states are presented. The susceptibility was obtained 
directly from the d.c. voltage induced in a pair of balanced coils, 
one of which contained the sample, by the linear sweep of an exter- 
nal field. The magnetization was obtained simultaneously by analog 
integration of the susceptibility signal. 


23946 (CONF-801072—6) Radiation-induced segregation 
in complex alloys. Sethi, V.K.; Okamoto, P.R. (Argonne Na- 
tional Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 
15p. NTIS, PC A02/MF AO1. Order Number DE81023840. 

From Symposium on irradiation phase stability; Pittsburgh, 
PA, USA (5 Oct 1980). 

Radiation-induced segregation (RIS) of alloying elements to 
the surface during 3 MeV **Ni* ion bombardment was investigated 
in alloys of Fe-200Cr-12Ni (at. %) containing controlled additions 
of Si and Mo. The segregation profiles, determined by Auger elec- 
tron spectroscopy, show that Ni and Si are enriched, while Cr and 
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Mo are depleted at the irradiated surfaces. The data indicates that 
the RIS of Ni and Cr are affected by the presence of Mo and Si in 
the alloy. However, no obvious trends are observed as a function of 
the minor solute element concentration. The temperature depend- 
ence of the RIS of the alloying elements was also investigated. A 
maximum of segregation at ~ 500°C is observed for Si followed by 
a minimum and then a sharp increase in segregation at temperatures 
above 600°C. The temperature dependence of segregation for Cr, 
Ni and Mo shows continous increase with temperature in the tem- 
perature regime investigated. The void swelling data on these 
alloys is also presented as a function of temperature and composi- 
tion. Additions of Si reduce the swelling by affecting both the nu- 
cleation and the growth of the voids. The peak swelling tempera- 
ture for all the alloys containing minor solutes are found to be 
lower (~ 50°C) than that of the base alloy (peak swelling tempera- 
ture ~ 660°C). 


— (CONF-801072—7) Influence of the primary recoil 

on radiation-induced segregation in nickel-silicon. 
Tcuhaat, R.S.; Rehn, L.E.; Wiedersich, H.; Cook, R.E. 
(Argonne National Lab., IL (USA)). 1980. Contract W-31- 
109-ENG-38. 17p. NTIS, PC A02/MF AOl1. Order Number 
DE8 1023725. 

From Symposium on irradiation phase stability; Pittsburgh, 
PA, USA (5 Oct 1980). 

Radiation induced segregation in Ni-12.7% Si has been ex- 
amined for 1.5 MeV He, 2.0 MeV Li, and 2.75 MeV Kr irradia- 
tions. A method to simultaneously damage and analyze the speci- 
mens during light-ion irradiation is described. The amount of segre- 
gation was determined by using Rutherford backscattering spec- 
trometry to measure the thickness of the y’ layer which develops at 
the surface. Substantially less segregation of Si to the surface is ob- 
served for the Kr irradiation than for the light-ion irradiations at 
520°C. 


23948 (CONF-810146—1) [Electronic properties of 
highly-doped Si(111)-(1x1) surfaces prepared by laser anneal- 
ing. Eastman, D.E.; Heimann, P.; Himpsel, F.J.; Reihl, B.; 
Zehner, D.M.; White, C.W. (IBM Watson Research Center, 
Yorktown Heights, NY (USA); Oak Ridge National Lab., 
TN (USA)). 1981. Contract W-7405-ENG-26. 5p. NTIS, PC 
A02/MF AOI. 

From 8. annual conference on the physics of compound se- 
miconductor interfaces; Williamsburg, VA, USA (27 Jan 1981). 

Portions of document are illegible. 

Highly-degenerate n-type and p-type Si(111)-(1x1) surfaces 
have been prepared by As and B ion implantation and laser anneal- 
ing, and studied using high resolution (~ 0.1 to 0.2 eV) photoemis- 
sion with synchotron radiation in the photon energy range 12 S h/ 
sub v/ S 130 eV. 


23949 (IS-M—325) Characterization of the protonic dis- 
tribution and environment in amorphous silicon-hydrogen 
alloys using proton NMR and ESR. Jeffrey, F.R.; Lowry, 
M.E.; Garcia, M.L.S.; Barnes, R.G.; Torgeson, D.E. (Ames 
Lab., IA (USA); Iowa State Univ. of Science and Technol- 
ogy, Ames (USA)). 1981. Contract W-7405-ENG-82. 7p. 
(CONF-810331—4). NTIS, PC A02/MF AOl. Order 
Number DE81023800. 

From Conference on tetrahedrally bonded amorphous semi- 
conductors; Carefree, AZ, USA (12 Mar 1981). 

Magnetic resonance data are presented from a series of a- 
Si(H) samples deposited under varied hydrogen partial pressures. 
This parameter has been shown to be directly related to the sample- 
wide average proton density. The other sputtering parameters were 
maintained such that no dihydride bonding (as determined by the 
890 cm™'ir bending mode) is present. Measurements presented are 
the NMR absorption spectrum (from the Fourier transform of the 
free induction decay), relaxation time T;, and ESR absorption. The 
NMR absorption spectrum identifies two distinct forms of H incor- 
poration. One is a tightly clustered form, such as H bonded on the 
inner surface of a microvoid of maximum dimension 5A, while the 
other is a randomly distributed phase with local H density of 3.5 x 
1074cm~*. The distributed phase H density is independant of the 
sample-wide average, indicating a fixed composition phase which 
occupies a larger percentage of the sample as H pressure is in- 
creased during deposition. This phase appears to extend to a maxi- 


36 MATERIALS 
3606 Other Materials 


mum of 88% of the sample. The protonic spin-lattice relaxation 
time (T:) measures the coupling of the spin system to its environ- 
ment, the lattice. For the series of samples, T; first increases from 
2.8 s to 44.8 s with increasing H content and then decreases to 8.1 s 
as H density is further increased. In an effort to understand this un- 
usual relaxation behavior, we have made temperature dependant T; 
and ESR measurements. Utilizing these results, the protonic relax- 
ation mechanism is discussed in terms disorder mode and electronic 
state models. 


23950 (SAND—80-2423C) Crystallization in mixed alkali 
silicate and borosilicate glasses in contact with molten 
sodium. Klein, L.C.; Brinker, C.J. (Sandia National Labs., 
Albuquerque, NM (USA); Rutgers--the State Univ., Pis- 
cataway, NJ (USA)). 1981. Contract AC04-76DP00789. 
20p. (CONF-810528—5). NTIS, PC A02/MF AOl1. 

From 83. symposium on nucleation and crystallization in 
glasses; Washington, DC, USA (3 May 1981). 

Portions of this document are illegible. 

Six mixed alkali silicate and borosilicate glasses were heat 
treated in contact with molten sodium at temperatures between 300 
and 450°C. In all cases a sodium metasilicate layer grew from the 
contact surface into the sample. For glasses with a molar ratio of 
LizO to NazO equal to about one, the interface between the crystal 
layer and the glass was flat, and the thickness of the layer increased 
proportional to the square root of time. When the molar ratio was 
increased to about two, the metasilicate layer grew with a cellular 
morphology and the thickness of the layer increased linearly with 
time. 


23951 (UCRL— 15347, pp 86-132) Effects of nuclear ra- 
diation on the crystal structures of zirconolite and perovskite. 
Sinclair, W.; Ringwood, A.E. (Australian National Univ., 
Canberra). 10 Feb 1981. NTIS, PC A08/MF AO1. 

In Mineral waste form development for US defense. Prog- 
ress report. 

e effects of alpha irradiation have been studied via x-ray 
and electron diffraction investigations of natural samples of zircono- 
lite and perovskite of varying ages and varying uranium and thor- 
ium contents. The samples studied have received cumulative alpha 
doses varying from 1.0 x 10'* to 1.1 x 10° a/gm. The upper limit 
corresponds to the alpha irradiation which would be received by 
the zirconolite in SYNROC containing 10 percent of high level 
waste over a period of 5 x 10° years. These studies show that zir- 
conolites remain crystalline up to and beyond alpha doses of 2 x 
10’° alphas/gm. This dose would have accumulated in such a 
SYNROC zirconolite after a million years of storage. Electron mi- 
croscopy revealed that the grains were composed of small crystal- 
line domains which possessed the defect fluorite-type structure. 
After a dose exceeding that which would be received by SYNROC 
in 100 million years, zirconolites appeared metamict when studied 
by x-ray diffraction. However, the electron micrographs and dif- 
fraction patterns clearly demonstrate that the mineral continues to 
retain a large degree of short range order and in no way resembles 
a glass. The density changes produced in these zirconolites by irra- 
diation are small and range from 1% to 3% at saturation. Perovs- 
kite samples which have SYNROC ages up to 20,000 years de- 
crease in density by 1.8%. Their x-ray powder patterns are essen- 
tially unaffected. Comparative studies show that the perovskite lat- 
tice is even more resistant to the effects of alpha irradiation than 
the zirconolite lattice. The results demonstrate that zirconolite and 
perovskite are extremely resistant to the effects of nuclear radiation 
and will provide stable crystal structures for the containment of the 
radioactive waste elements during the time required for the radio- 
activity to decay to safe levels (typically 10° to 10® years). 


23952 (UCRL—15347, pp 133-163) Lead isotopic studies 
of zirconolite and perovskite and their implications for long 
range SYNROC stability. Oversby, V.M.; Ringwood, A.E. 
(Australian National Univ., Canberra). 10 Feb 1981. NTIS, 
PC A08/MF AOl. 

In Mineral waste form development for US defense. Prog- 
ress report. 

e minerals zirconolite and perovskite are used in 
SYNROC to immobilize the long-lived actinide elements present in 
high level nuclear waste. Natural examples of these minerals have 
been studied by Pb isotopic methods to examine the effect of alpha 
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irradiation on the ability of the minerals to retain actinides and their 
decay products. We have related the alpha dose received by the 
minerals to the length of time required before minerals in SYNROC 
containing 10% HLW would reach this dose. Perovskite samples 
with alpha doses equivalent to SYNROC storage ages of 2 x 10* 
years show excellent retention of U, Th and Pb. Zirconolite sam- 
ples with SYNROC ages ranging from 5 x 10°y to 8 x 10°y show 
quantitative retention of U, Th and Pb, even when the mineral is 
metamict. These results show that SYNROC will provide a safe 
means of disposing of the actinde elements in high level reactor 
waste during the time required for waste radioactivity to decay to 
safe levels. 


23953 Electron spin resonance measurements on amor- 
phous silicon. Biegelsen, D.K. (Xerox Palo Alto Research 
Center, CA). Solar Cells ; 2: No. 4, 421-430(Dec 1980). 
(CONF-800159—). 

From Photovoltaic materials and device measurements 
workshop; San Diego, CA, USA (3 Jan 1980). 

Electron spin resonance (ESR) and related spin-dependent 
measurements have been very useful probes of defect states in 
amorphous silicon (a-Si). Spin resonance techniques (e.g. ESR, 
light-induced ESR, spin-dependent luminescence and photoconduc- 
tivity, and electron-nuclear double resonance) and the relevant ex- 
perimental parameters (e.g. spin density, line shape, hyperfine cou- 
pling, exchange interaction etc.) are briefly described. What has 
been learned about a-Si usually from the coupled results of spin res- 
onance and other experiments (e.g. luminescence, conductivity, hy- 
drogen effusion etc.) concerning the nature of states and recombina- 
tion kinetics of non-equilibrium carriers is reviewed. Also the po- 
tential applications and limitations of the techniques for characteriz- 
ing material and devices are indicated. 


23954 High temperature concrete composites containing 
organosiloxane crosslinked copolymers. Carciello, N.; Fon- 
tana, J.; Kukacka, L.; Zeldin, A. (to Dept. of Energy). US 
Patent 4,231,917. 4 Nov 1980. Filed date 6 Feb 1979. vp. 

PAT-APPL-009,624. 

This invention relates to high temperature polymer concrete 
composites comprising about 10-30% by weight of a liquid mon- 
omer mixture consisting essentially of an organosiloxane polymer 
crosslinked with an olefinically unsaturated monomer selected from 
the group consisting of styrene, methyl methacrylate, trimethylol- 
propane trimethacrylate, triallyl cyanurate, nphenylmalimide, di- 
vinyl benzene and mixtures theroef; and about 70-90% by weight of 
an inert inorganic filler system containing silica sand and preferably 
a member selected from the group consisting of portland cement, 
fe203, carbon black and mixtures thereof; and optionally a free radi- 
cal initiator such as di-tertbutyl peroxide, azobisisobutyronitrile, 
benzoyl peroxide, lauryl peroxide and other organic peroxides to 
initiate crosspolymerization of the monomer mixture in the pres- 
ence of the inorganic filler. 


23955 Method of lightening radiation darkened optical 
elements. Reich, F.R.; Schwankoff, A.R. (to Dept. of 
Energy). US Patent 4,232,228. 4 Nov 1980. Filed date 7 
Aug 1979. vp. 

PAT-APPL-064,597. 

A method of lightening a radiation-darkened optical element 
in which visible optical energy or electromagnetic radiation having 
a wavelength in the range of from about 2000 to about 20,000 ang- 
stroms is directed into the radiation-darkened optical element; the 
method may be used to lighten radiation-darkened optical element 
in-situ during the use of the optical element to transmit data by 
electronically separating the optical energy from the optical output 
by frequency filtering, data cooling, or interlacing the optic energy 
between data intervals. 


23956 Photoconductivity and transport in hydrogenated 
amorphous silicon. Crandall, R.S. (RCA Labs., Princeton, 
NJ). Contract ET-78-C-03-2219. Solar Cells ; 2: No. 3, 319- 
330(Nov 1980). (CONF-800159—). 
From Photovoltaic materials and device measurements 
worlon San Diego, CA, USA (3 Jan 1980). 
easurements of both primary and secondary photocurrents 
for photon energies between 0.58 and 2.0 eV in hydrogenated 
amorphous silicon solar cell structures give information about the 
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density of states above the valence band as well as show that holes 
are mobile deep in the band gap. Measurements of the response 
time of the secondary photocurrent as well as its magnitude are 
used to determine the majority carrier drift mobility for excitation 
energies above and below the band gap. The drift mobility is inde- 
pendent of excitation energy, indicating that the majority carriers 
are excited to the same states irrespective of the excitation energy. 


23957 Investigations on sorption and diffusion of tritium 
in HTRG-graphite. Malka, V.; Roehrig, H.D.; Hecker, R. 
(Kernforschungsanlage, Juelich, Germany). pp 102-107 of 
Proceedings: tritium technology in fission, fusion, and isoto- 
pic applications. Wittenberg, L.J. (comp.). La Grange Park, 
IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Investigations on sorption and diffusion properties of tritium 
in A3-matrix-graphite were performed in order to evaluate the tri- 
tium balance of an HTGR. Laboratory experiments were made 
with tritium and deuterium serving as a model gas. Graphite sam- 
ples were heated up to 1000°C maximum in an ultra-high vacuum 
device. Then the gas was injected gradually, while observing the 
pressure until equilibrium was attained. From these measurements 
the kinetics and the isotherm of adsorption were derived. After 
loading the samples with tritium, release measurements were made 
at different temperatures. They could be evaluated as a desorption 
process. 


23958 (ORNL-tr—4732) Structure of the products result- 
ing from the effects of alkali metals on graphite. Schleede, 
A.; Wellmann, W. Translated from Zeitschrift fuer Physika- 
lische Chemie (Leipzig), Abt. B ; 18: 1-28(1932). 36p. NTIS, 
PC A03/MF AOI. 

The products resulting from the effects of alkali metals on 
graphite are subjected to radiographic structure analysis. The x-ray 
data obtained can be satisfactorily interpreted by means of interca- 
lation structures which develop due to the inclusion of the alkali 
metal atoms between the superimposed hexagonal planes of the 
graphite. Products with a variety of compositions are obtained 
when the alkali metals potassium, rubidium, and cesium are allowed 
to react with graphite; the actual composition obtained depends 
upon the temperature and the vapor pressure of the alkali metal. 


40 CHEMISTRY 


23959 Chemistry for energy. Tomlinson, M. (ed.). Wash- 
ington, DC; American Chemical Society (1979). 364p. 
(CONF-780681—). 

From 61. chemical conference; Winnipeg, Manitoba, Canada 
(4 Jun 1978). 

Separate abstracts were prepared for 19 papers in this report. 
(LEW) 


4001 Analytical And Separations Chemistry 


REFER ALSO TO CITATION(S) 23032, 23163, 23164, 23165, 23166, 23167, 
23168, 23169, 23170, 23171, 23172, 23173, 23174, 23175, 23176, 23177, 23178, 
23179, 23180, 23180, 23181, 23181, 23182, 23182, 23182, 23183, 23183, 23185, 
23185, 23185, 23186, 23186, 23186, 23226, 23231, 24150, 24151, 24154, 24824 


23960 Zirconium retention in 30% tributyl phosphate/n- 
dodecane. Siczek, A.A.; Meisenhelder, J.H. (Argonne Na- 
tional Lab., IL (USA)). Radiochimica Acta ; 27: No. 4, 217- 
221(1980). 

Retention of zirconium in 30% TBP/nDD as a function of 
the age of zirconium organic solutions was studied by comparing 
distribution coefficients obtained from forward extraction and back 
extraction. The results of extraction studies showed that, although 
in freshly prepared zirconium organic solution zirconium is present 
only in scrubbable form, with the passage of time it undergoes con- 
version to a non-scrubbable form; scrubbing after 15 days of aging 
leaves approx. 40% of the zirconium in the organic phase. Zircon- 
ium that precipitated from aged organic solutions was identified as 
zirconium monobutyl phosphate or zirconium dibutyl phosphate. 
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23961 (CONF-810548—2) Determination of B and Li in 
nuclear materials by secondary-ion mass spectrometry. Eby, 
R.E.; Christie, W.H. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 2p. NTIS, PC 
A02/MF AO1. 

From 29. annual conference on mass spectrometry; Minne- 
apolis, MN, USA (24 May 1981). 

Secondary ion mass spectrometry (SIMS) was used to per- 
form mass and isotopic analysis for B and Li in samples that are not 
readily amenable to more conventional mass spectrometric tech- 
niques (e.g., surface ionization, electron impact, etc.). In this paper 
three specific applications of SIMS analysis to nuclear materials are 
discussed: first, the quantitative determination of B and its isotopic 
composition in borosilicate glasses; second, the determination of the 
isotopic composition of B and Li in irradiated nuclear-grade alumi- 
num oxide/boron carbide composite pellets, and, lastly, the quanti- 
tative and isotopic determination of B and Li in highly radioactive 
solutions of unknown composition. 


23962 (IS-T—933) Laser fluorescence detection for high- 
performance liquid chromatography. Sepaniak, M.J. (Ames 
Lab., IA (USA)). Feb 1981. Contract W-7405-ENG-82. 
155p. NTIS, PC A08/MF AOI. 

Thesis. 

The excellent sensitivity and selectivity of high performance 
liquid chromatography (HPLC) with laser fluorescence detection is 
demonstrated with examples in the biological and environmental 
fields. The spectral advantages of laser excitation for fluorescence 
HPLC detection, most notably the high output power of the laser, 
were discussed and then illustrated for the low picogram level de- 
termination of the antitumor drugs adriamycin and daunorubicin in 
body fluids, and for the characterization of coal-derived asphal- 
tenes. A unique optical fiber-flow cell, designed to be compatible 
with the characteristics of the laser, provided good stray light re- 
jection and efficient fluorescence signal collection, while maintain- 
ing chromatographic efficiency. The complex nature of coal-de- 
rived asphaltene samples made their analysis extremely difficult. 
The sensitivity of laser fluorometric detection permitted small injec- 
tion quantities. Laser fluorescence, laser two-photon excited flu- 
orescence, and uv absorbance detection were used for this purpose. 
The asphaltene chromatograms from these detectors were shown to 
be distinctive. 


23963 (K/TL/AT—30P) Isotopic-ratio mass spectrom- 
eters for the analysis of uranium hexafluoride. Sulfridge, C.; 
Jones, H.C. (Union Carbide Corp., Oak Ridge, TN (USA). 
Nuclear Div.). 6 May 1981. Contract W-7405-ENG-26. 17p. 
(CONF-810548—1). NTIS, PC A02/MF A0O1. 

From 29. annual conference on mass spectrometry; Minne- 
apolis, MN, USA (24 May 1981). 

Descriptions, including photographs, are presented of the 
two isotopic-ratio mass spectrometers which have been developed 
for the analysis of uranium hexafluoride. The objectives were to 
have these spectrometers meet the sensitivity and precision require- 
ments of development and improvement programs at uranium en- 
richment facilities, and for universal application to on-stream moni- 
toring of UF, in enrichment facilities. 


23964 (LBL—9702(Rev.)) On-line Zeeman atomic-absorp- 
tion spectroscopy for mercury analysis in oil-shale gases. 
Final report. Girvin, D.C.; Fox, J.P. (Lawrence Berkeley 
Lab., CA (USA)). Mar 1981. Contract W-7405-ENG-48. 
108p. NTIS, PC A06/MF AOI. 

This report describes an instrumental technique to continu- 
ously measure total mercury in gas streams on a real-time basis. 
The technique utilizes Zeeman atomic absorption spectroscopy 
(ZAA) for on-line measurement of mercury in the presence of 
smoke, organic vapors, and oil mist which are typically present in 
offgases from oil shale processing plants. The accuracy of the ZAA 
background correction technique enables analytical measurement of 
mercury with up to 95% attenuation of the 2537A analytical line 
by broadband uv absorption. Furnaces with optical absorption 
tubes of different lengths are used depending upon the mercury 
concentration. Between 5 and 250 ppB (nanomoles Hg/mole of gas) 
of mercury in an 18-cm furnace is used. The instrumental response 
with this furnace is characterized by a detection limit (DL) of 2 
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ppB, a linear response up to 100 ppB, and a precision of +- 7% or 
better. In the 50 ppB to 1.6 ppM range, a furnace with a 5-cm opti- 
cal absorption tube yields a DL of 10 ppB, a linear response up to 
800 ppB, and a precision of +- 10% or better. Sample gas flow 
rates can be varied between 400 and 4000 scc/min for either fur- 
nace. 35 figures, 3 tables. 


23965 (MLM—2833(op)) Systematic error in isotopic 
analysis of noble gas mixtures. Ellefson, R.E. (Mound Facili- 
ty, Miamisburg, OH (USA)). 1981. Contract AC04- 
“aes 2p. (CONF-810548—5). NTIS, PC A02/MF 
AOl. 

From 29. annual conference on mass spectrometry; Minne- 
apolis, MN, USA (24 May 1981). 

Analyses of known standard mixtures of helium-neon, 
helium-argon, and helium-xenon, show significant biases in meas- 
ured ratio which change with sample (inlet) pressure. Bias magni- 
tude appears dependent on component partial pressure and not total 
sample pressure. Quantitative gas analysis assumes a linear relation- 
ship between measured ion current, I/sub i/, and partial pressure, 
PP/sub i/, of a corresponding component in the inlet system: PP/ 
sub i/ = I/sub i//S/sub i/ where S/sub i/ is the sensitivity param- 
eter (assumed constant). For this mass spectrometer, sensitivity is 
not constant but varies with pressure and is different for each gas. 
Ion current from a mole fraction, X/sub i/, is related to source 
pressure, P/sub S/, and ion production factor, K/sub i/, by I/sub i/ 
= K/sub i/X/sub i/P/sub i/ = K/sub i/(F/sub I//F/sub S/f[l + 
(F/sub S//Fsub H/)]X/sub i/ P/sub I/. Identifying X/sub i/P/sub 
I/ as PP/sub i/, sensitivity is given by S/sub i/ = K/sub i/(F/sub 
I//F/sub s/[l + (F/sub S//F/sub H/)]. Nonlinear operation can 
arise from three factors determining sensitivity. Factor K/sub i/, if 
it varies at all, should depend on total pressure, not partial pressure. 
Conductance effects of the molecular leak (F/sub I/) and source 
exit ports (F/sub S/) should have positive slopes for all gases if de- 
viations from molecular flow were significant. Changes in diffusion 
pumping speed (F/sub H/) by varying the power produce sensitiv- 
ity changes. Reciprocal of sensitivity changes reflect change in F/ 
sub H/. The variation shown is attributed to changes in F/sub H/ 
from a cooling effect on pumping fluid with increased gas load. In- 
dependent flow of gas components implies that the use of a sensitiv- 
ity, S/sub i/, appropriate for the partial pressure of the component 
should minimize systematic errors in ratios: S/sub i/ = S/sub 0// 
sub i/ [1 + S/sub i/ (X/sub i/ P/sub I/)]. Applying this model to 
the data reduced the systematic error. 


23966 (PB—81-102782) Instrumentation in environmental 
engineering: a course manual. (National Environmental Engi- 
neering Research Inst., Nagpur (India)). 1980. 201p. NTIS, 
PC A10/MF AOI. 

Contents: pH meter; Ion selective electrodes; Redox poten- 
tial; Polarographic analysis; Principles in colorimetric and spectro- 
photometric analysis; Flame photometry; Atomic absorption spec- 
trophotometry; Chromatography; Total organic carbon analyser; 
Miscellaneous modern tools--(X-ray fluorescence technique - analy- 
sis of environmental air and water samples; Neutron activation 
technique; and Warburg respirometer); Measurement of dissolved 
oxygen, conductivity and turbidity - Significance in analytical qual- 
ity control; Modern automatic sampling and monitoring techniques; 
Microprocessors, digital displays for analytical instruments. 


23967 Laser-desorption mass metry/mass spec- 
trometry and the mechanism of desorption ionization. Zakett, 
D. (Purdue Univ., West Lafayette, IN); Schoen, A.E.; 
Cooks, R.G.; Hemberger, P.H. Contract ET-78-9-01-3377. 
Journal of the American Chemical Society ; 103: No. 5, 1295- 
1297(11 Mar 1981). 

This paper reports sucrose mass spectra obtained by combin- 
ing laser desorption with mass spectrometry/mass spectrometry. 
Remarkable similarities in fragmentation behavior with secondary 
ion mass spectra (SIMS) provide evidence for mechanistic similari- 
ties between SIMS and laser desorption (LD). Attachment of alkali 
metals to organic molecules (cationization) is a common feature of 
desorption ionization. This process also occurs during laser desorp- 
tion of involatile compounds which further indicates the existence 
of underlying similarities between LD and SIMS. Steady ion cur- 
rents (several thousand ions per laser pulse) of cationized sucrose 
are obtained for relatively long periods (minutes). 
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23968 Investigation of the hydrogen and impurity con- 
tents of amorphous silicon by secondary ion mass spectrom- 
etry. Magee, C.; Carlson, D.E. (RCA Labs., Princeton, NJ). 


Solar Cells ; 2: No. 4, 365-376(Dec 1980). (CONF-800159— 
3 


From Photovoltaic materials and device measurements 
workshop; San Diego, CA, USA (3 Jan 1980). 

Secondary ion mass spectrometry (SIMS) was used to char- 
acterize glow-discharge-deposited hydrogenated amorphous silicon 
(a-Si:H) as a function of depth. These depth profiles were used to 
determine hydrogen concentration as well as levels of impurities 
(carbon, oxygen and nitrogen) unintentionally grown into the films. 
Concentration profiles of dopants are also shown. Whenever possi- 
ble, SIMS data are correlated with electrical measurements. 


23969 Dopant concentration measurements in hydrogenat- 
ed amorphous silicon films by glow discharge optical spectros- 
copy. Zesch, J.C. (Xerox Palo Alto Research Center, CA); 
Lujan, R.A.; Deline, V.R. Solar Cells ; 2: No. 4, 377- 
383(Dec 1980). (CONF-800159—). 

From Photovoltaic materials and device measurements 
workshop; San Diego, CA, USA (3 Jan 1980). 

R.f. glow discharge optical spectroscopy (GDOS) is demon- 
strated to be a useful technique with which to measure absolute 
dopant concentrations in hydrogenated amorphous silicon (a-Si:H) 
films. The measurement technique and method of calibration are 
described. GDOS measurements of boron concentrations in plasma- 
deposited boronated hydrogenated amorphous silicon (a-Si:H:B) 
films are correlated with deposition conditions. Each film examined 
was found to have a significantly (up to 4.8 times) higher boron-to- 
silicon ratio than that of its deposition plasma. 


23970 Optical emission spectroscopy: toward the identifi- 
cation of species in the plasma deposition of hydrogenated 
amorphous silicon alloys. Kampas, F.J.; Griffith, R.W. 
(Brookhaven National Lab., Upton, NY). Solar Cells ; 2: 
No. 4, 385-400(Dec 1980). (CONF-800159—). 

From Photovoltaic materials and device measurements 
workshop; San Diego, CA, USA (3 Jan 1980). 

Optical emission spectroscopy (OES) of a silane glow dis- 
charge reveals the presence of the species Si, SiH, SiH*, He, H, 
SiCl, SiO and Nez under various processing conditions during the 
plasma deposition of hydrogenated amorphous silicon (a-Si:H) 
alloys. The first five species are formed either directly or indirectly 
by the decomposition of silane. The molecule SiCl is formed by the 
decomposition of chlorosilane impurities originally contained in the 
silane process gas. The species SiO and Nez appear when oxygen 
and nitrogen respectively are present in the discharge. OES pro- 
vides information about the plasma chemistry that can lead to a 
better understanding of the mechanisms involved in a-Si:H film 
growth. The technique also plays a diagnostic role by detecting im- 
purities in the plasma that importantly affect film properties. 


23971 Infrared study of zirconium retention in 30% tri- 
butyl phosphate. Meisenhelder, J.H.; Siczek, A.A. (Argonne 
National Lab., IL (USA)). Radiochimica Acta ; 27: No. 4, 
223-227(1980). 

The retention of zirconium in 30% TBP/nDD as a function 
of the age of zirconium organic solutions was studied by observing 
spectra in the infrared region of 3700 cm™' to 220 cm™'. Fourier 
Transform infrared spectra of the system zirconium/nitric acid/tri- 
butyl phosphate/n-dodecane and its components are presented 
along with assignment of the functional groups. During four 
months of aging, no new absorption bands developed in the spectra 
of zirconium tributyl phosphate/n-dodecane solutions. Zirconium 
that precipitated from aged organic solutions exhibited an infrared 
spectrum that was almost identical with the spectrum of zirconium 
nitrate dibutyl phosphate. 


23972 Capture of tritium produced by ®Li(n,a)*H reac- 
tion in silica and alumina. Matsuyama, M.; Takeuchi, T. 
(Toyama Univ., Japan). pp 223-226 of Proceedings: tritium 
technology in fission, fusion, and isotopic applications. Wit- 
tenberg, L.J. (comp.). La Grange Park, IL; American Nu- 
clear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 
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Silica, alumina, Ni/silica and Ni/alumina were used for the 
capture of tritium. Every sample was doped with Li and irradiated 
with neutrons before use. Very small and no amount of tritium was 
released from silica and alumina by heating up to 360°C, whereas 
in the presence of ethylene T-ethylene was produced. T-ethane as 
well as T-ethylene and tritium gas were produced on Ni/silica and 
Ni/alumina. Besides these products, T-methane was obtained on 
Ni/silica and Ni/alumina when the samples were treated above 
500°C before the irradiation. The activation energies of T-ethylene 
formation on alumina and Ni/alumina were 13 and 9 Kcal, respec- 
tively. The capture of tritium can be explained by an exchange re- 
action between tritium and -OH of the samples. The promotion of 
the catalytic reactions is attributable to the reversing spillover of 
tritium from silica and alumina to the Ni. 


23973 Comparison of liquid scintillation cocktails used 
for tritium analyses at Mound Facility. Carfagno, D.G.; 
Farmer, B.M.; Lacy, V.C. (Mound Facility, Miamisburg, 
OH). Contract AC04-76-DP00053. pp 227-232 of Proceed- 
ings: tritium technology in fission, fusion, and isotopic appli- 
cations. Wittenberg, L.J. (comp.). La Grange Park, IL; 
American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

An important aspect of tritium analysis is the scintillation 
cocktail. In this study five scintillation cocktails, Aquassure, Atom 
Light, Biofluor, Bray’s Solution, and Insta-gel were compared for 
safety, quantities needed for tritium analysis, and efficiencies of 
analyses in various media. The three cocktails (Aquassure, Atom 
Light, and Biofluor) with pseudocumene as the major solvent had 
the higher flashpoints. An additional advantage is that the pseudo- 
cumene and the major solvent in Insta-gel are not identified as car- 
cinogens as is the major solvent (p-dioxane) of Bray's solution. It 
was determined that only 10 ml of each of the cocktails is needed 
in the 22 ml counting vials for tritium sample volumes of 1 ml. Bio- 
fluor had the maximum efficiency at the small sample volume (1 
ml) for water and urine. Bray's Solution and Atom Light per- 
formed the best for the 1 ml volume of ethylene glycol. In the mid- 
volume (5 ml) and larger volume (10 ml) ranges, Aquassure and 
Atom Light were generally most efficient. 


23974 Isotopic analysis of hydrogen-helium mixtures. E]- 
lefson, R.E. (Mound Facility, Miamisburg, OH). Contract 
AC04-76-DP00053. pp 240-244 of Proceedings: tritium tech- 
nology in fission, fusion, and isotopic applications. Witten- 
berg, L.J. (comp.). La Grange Park, IL; American Nuclear 
Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

A direct sampling method utilizing capillary sampling lines is 
described. Mass spectrometers (MS) with low resolution (m/Am 
less than 150) are useful in monitoring tritium purity. Medium reso- 
lution mass spectrometry (m/Am = 600) provides quantitative anal- 
ysis of mixtures known to be in isotopic equilibrium. An example is 
a Mound-built magnetic scanning cycloid MS which produces deu- 
terium and tritium analyses with accuracy of 2% relative or better 
for concentrations of 15 mole % or greater. Helium is less accurate 
by a factor of two because of low ionization cross section. An in- 
strument for inert gas and total tritium analysis has also been devel- 
oped at Mound with accuracy for total tritium and helium of 1% 
relative or better above 15 mole %, and 2% or less down to 2 mole 
%. All accuracies have been determined using Mound deuterium/ 
tritium/helium-3 standard mixtures traceable to NBS. An overall 
improvement of accuracy occurs from the systematic combination 
of results from multiple instruments. The need for high resolution 
MS (m/Am greater than 1500) to quantify HT and D: in non-equi- 
librium mixtures is presented. 
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23975 (LBL—12054) Relative performances of several 
scientific computers for a liquid molecular dynamics simula- 
tion. Ceperley, D.M. (Lawrence Berkeley Lab., CA (USA)). 
Aug 1980. Contract W-7405-ENG-48. llp. (CONF- 
8008 14—33). NTIS, PC A02/MF AO1. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 


(24 —_. 

me of the computational characteristics of simulations and 
the author's experience in using his standard simulation program 
called CLAMPS on several scientific computers are discussed. 
CLAMPS is capable of performing Metropolis Monte Carlo and 
Molecular Dynamics simulations of arbitrary mixtures of single 
atoms. The computational characteristics of simulations and what 
makes a good simulation computer are also summarized. 


23976 (LBL—12823) Spectroscopic studies of molybde- 
num complexes as models for nitrogenase. Walker, T.P. 
(Lawrence Berkeley Lab., CA (USA)). May 1981. Contract 
W-7405-ENG-48. 130p. NTIS, PC A0O7/MF AOl. Order 
Number DE81023019. 

Thesis. 

Because biological nitrogen fixation requires Mo, there is an 
interest in inorganic Mo complexes which mimic the reactions of 
nitrogen-fixing enzymes. Two such complexes are the dimer Mo2O, 
(cysteine* and  trans-Mo(Ne2b(dppej (dppe = 1,2- 
bis(diphenylphosphino)ethane). The H' and C'* NMR of solutions 
of MozOx(cys)2? are described. It is shown that in aqueous solution 
the cysteine ligands assume at least three distinct configurations. A 
step-wise dissociation of the cysteine ligand is proposed to explain 
the data. The Extended X-ray Absorption Fine Structure (EXAFS) 
of trans-Mo(N2)o(dppe) is described and compared to the EXAFS 
of MoH,(dppe). The spectra are fitted to amplitude and phase pa- 
rameters developed at Bell Laboratories. On the basis of this analy- 
sis, one can determine (1) that the dinitrogen complex contains ni- 
trogen and the hydride complex does not and (2) the correct Mo-N 
distance. This is significant because the Mo inn both complexes is 
coordinated by four P atoms which dominate the EXAFS. A simi- 
lar sort of interference is present in nitrogenase due to S coordina- 
tion of the Mo in the enzyme. This model experiment indicates 
that, given adequate signal to noise ratios, the presence or absence 
of dinitrogen coordination to Mo in the enzyme may be determined 
by EXAFS using existing data analysis techniques. A new reaction 
between Mo2O,(cys? and acetylene is described to the extent it is 
presently understood. A strong EPR signal is observed, suggesting 
the production of stable Mo(V) monomers. EXAFS studies support 
this suggestion. The Mo K-edge is described. The edge data sug- 
gests Mo(VI) is also produced in the reaction. Ultraviolet spectra 
suggest that cysteine is released in the course of the reaction. 


23977 Theoretical characterization of the isomers of 
sulfur dioxide. Dunning, T.H. Jr.; Raffenetti, R.C. (Argonne 
National Lab., IL). Journal of Physical Chemistry ; 85: No. 
10, 1350-1353(14 May 1981). 

Generalized valence bond (GVB) and configuration interac- 
tion (CI) calculations are reported on the isomers of SO2. From 
these calculations the ring isomer with R/sub SO/ = 1.66 A and 
6/sub OSO/ = 60° is predicted to lie about 100 kcal/mol above the 
ground state (open isomer; calculated (experimental): R/sub SO/ = 
1.45 A (1.4308 A), @/sub OSO/ = 120° (119.3°)). The superoxide 
isomer with R/sub SO/ = 1.67 A, R/sub OO/ = 1.33 A, and 6/ 
sub SOO/ = 120° is predicted to lie about 5 kcal/mol higher than 
the ring isomer. These results strongly argue against the involve- 
ment of the isomers of SO, in the combustion of sulfur-containing 
species and in the flash photolysis of SO:. 


23978 Fluorescence in alkali-metal salts of some acyclic, 
resonance-stabilized carbanions. Fox, M.A.; Voynick, T.A. 
(Univ. of Texas, Austin). Tetrahedron Letters ; 21: 3943- 
3946(1980). 

While fluorescence can be clearly observed in resonance-sta- 
bilized acyclic anions, its occurrence is insufficient for unambiguous 
assignment of either ion-pairing type or anion geometry. As in 
cyclic, aromatic anions, the requirement for contact ion-pairing is 
less severe in the excited state than in the ground state. The fluores- 
cence lifetimes of acyclic anions are affected more by the associated 
cation than by the type of ion-pairing. 
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23979 Kinetics and mechanism for the catalytic oxidation 
of sulfur dioxide on carbon in aqueous suspensions. Brod- 
zinsky, R.; Chang, S.G.; Markowitz, S.S.; Novakov, T. 
(Univ. of California, Berkeley). Contract W-7405-ENG-48. 
Journal of Physical Chemistry ; 84: 3354-3358(1980). 

Combustion-produced soot (carbonaceous) particles have 
been found to be efficient catalysts for SO. oxidation, especially in 
the presence of liquid water. A kinetic study of the catalytic oxida- 
tion of SO. on carbon particles suspended in solution has been car- 
ried out. The reaction was found to be first order with respect to 
the concentration of carbon particles, 0.69th order with respect to 
dissolved oxygen, between zero and second order with respect to 
S(IV) concentrations, and independent of the pH. Temperature 
studies were carried out, and an activation energy for this reaction 
was determined. A four-step mechanism is proposed for this 
carbon-catalyzed oxidation reaction. 


23980 Reduction kinetics and microstructures of Al* - 
containing cobalt ferrites. Ray, M.C. (Monsanto Research 
Corp., Miamisburg, OH); De Jonghe, L.C. Contract EY-76- 
5-02-2584; W-7405-ENG-48. Journal of Materials Science ; 15: 
2241-2252(1980). 

Defense, polycrystalline CoFe2O., CoAlo o2Fe: 980s, and 
CoAlp 1Fe: 9O4 were reduced in flowing H2/0.01% H2O at tem- 
peratures between 500 and 800°C. The reactions proceeded in a to- 
pochemical fashion. The rate of advance of the reaction interface 
was determined by direct measurement and by thermogravimetric 
analysis. An anomalous decrease in the reduction kinetics was ob- 
served for CoFe2O, around 650°C and for CoAlo o2Fe: 9804 at 
750°C. This reaction rate anomaly could be attributed to the ap- 
pearance of a wuestite-type subscale. The effect of the substitution- 
al Al** ions was to decrease the interfacial reaction rates. In the 
lower temperature range, the reaction was dominated by the inter- 
face reaction. With increasing temperatures, the importance of the 
gas transport resistance through the porous metal product scale in- 
creased. The microstructure of the scales was examined extensively. 
Pronounced grain-boundary attack was observed at lower tempera- 
tures leading to the formation of a distributed reaction interface. At 
higher temperatures, the reaction interface was better defined. The 
pore structure of the scales was examined after polishing and sput- 
ter etching. While changes in the pore morphology were observed, 
they were not correlated with the anomalous reaction rate effects. 


23981 Separation of hydrogen isotope by Pd-alloy mem- 
brane. Izumoji, Y.; Tsuzuki, Y.; Osawa, Y. pp 397-403 of 
Proceedings: tritium technology in fission, fusion, and isoto- 
pic applications. Wittenberg, L.J. (comp.). La Grange Park, 
IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Pd-alloy permeation cascade is one of the promising process- 
es for the isotope separator in the fuel circulating system of a fusion 
reactor. Separation factors and permeabilities have been determined 
using Pd-alloy tubes in the cases of H2-HT, H2-D2 and H2-HD-D, 
mixtures. The relationships observed between the separation factors 
and gas flow ratios of permeate to feed indicate that a 64 cm Pd- 
alloy tube is enough long to maximize the effect of gas flow pattern 
on the separation factor and that a counter-flow pattern is more 
suitable than a parallel-flow pattern. Differences of the separation 
factors observed between the H2-D2 and H2-HD-D», mixtures can 
be explained as an isotopic molecule effect on sorption rates of the 
isotopic molecules on the basis of the mass action law for the sorp- 
tion and desorption rates. The dependence of the separation factor 
on the isotope concentration can be estimated without the values of 
the sorption-desorption rates by the same law as above when the 
diffusion of the isotopes in Pd-alloy is the dominant process of the 
permeation and when the isotopic molecule composition of feed-gas 
is in equilibrium. 
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23982 Phase curves in toluene, 1-butanol, and 
aqueous sodium alkylbenzenesulfonate systems. Ho, P.C. 
(Oak Ridge National Lab., TN). Contract W-7405-ENG-26. 
Journal of Physical Chemistry ; 85: No. 10, 1445-1457(14 May 
1981). 

Miscibility relationships in systems containing toluene, 1-bu- 
tanol, water, and sodium alkylbenzenesulfonates are reported. The 
sulfonates studied included benzene, p-toluene, p-ethylbenzene, 
2,4,6-trimethylbenzene, p-cymene, and 2,5-diisopropylbenzene. In a 
triangular representation with a constant ratio of 1 mol of sulfon- 
ate/kg of water as one component, the phase boundary curves are 
fairly symmetrical with respect to the alcohol apex for S/sub AC/ 
(number of alkyl carbons on benzene ring of benzene sulfonate) less 
than 3, but highly asymmetrical for S/sub AC/ greater than 3. The 
amount of 1-butanol required to produce miscibility decreases with 
the increasing S/sub AC/ in the aqueous-rich region (> 40% aque- 
ous solution) but increases in the toluene-rich region (> 80% to- 
luene) when S/sub AC/ = 4 and 6. One system, containing sodium 
2,5-diisopropylbenzenesulfonate, was studied at eight aqueous solu- 
tion concentrations at 25°C from 0.25 to 3.0 mol of sulfonate/kg of 
water. Phase relationships for limiting three-component systems 
were also determined. Under the boundary curves of the system 
containing 0.50, 1.0, and 1.5 m aqueous solutions, regions with three 
liquid phases in equilibrium were observed at 25°C. The regions of 
the three coexisting liquid phases varied with changing temperature 
and composition. Opalescence can be seen at several compositions, 
especially near the S-shape sector of the phase boundary curves, an 
observation which, along with low interfacial tension between 
phases, suggests proximity of critical end points. 


23983 Structure and chemistry of a metal cluster with a 
four-coordinate carbide carbon atom. Davis, J.H. (Argonne 
National Lab., IL); Beno, M.A.; Williams, J.M.; Zimmie, 
J.A.; Tachikawa, M.; Muetterties, E.L. Proceedings of the 
National Academy of Sciences of the United States of America 
; 78: No. 2, 668-671(Feb 1981). 

Molecular metal clusters with carbide carbon atoms of low 
coordination number have been prepared; they are the anionic 
([HFesC(CO):2~ ] and [FesC(CO):27°] clusters. An x-ray crystallo- 
graphic analysis of a tetraaminozinc salt of the latter has established 
a butterfly array of iron atoms with the carbide carbon atom cen- 
tered above the wings of the Fe, core. Each iron atom was bonded 
to three peripheral carbonyl ligands. The distances from the carbide 
carbon to iron were relatively short, particularly those to the apical 
iron atoms (1.80 A average). Protonation of the anionic carbide 
clusters reversibly yielded HFes(CH)(CO):2, and methylation of the 
dianion gave (Fes[CC(O)CHs](CO):2°~ ). Oxidation of 
[FesC(CO):27"] yielded the coordinately unsaturated FesC(CO):2 
cluster, which was extremely reactive. Hydrogen addition to this 
iron cluster was rapid below 0°C, and a C-H bond was formed in 
this transformation. 


23984 Spectroscopy of polyenes. IV. Absorption and 
emission spectral properties of polyene alcohols related to re- 
tinol as homologues. Das, P.K. (Univ. of Notre Dame, IN); 
Becker, R.S. Photochemistry and Photobiology ; 32: 739- 
748(1980). 

A number of polyene alcohols related to retinol as homo- 
logues have been examined for their spectral and photophysical 
properties. The absorption spectra of the polyene alcohols with 
short polyene chainlength show an intense band system with its 
maximum at 3000 to 4000 cm™' above that of the main band system. 
The intensity of this higher-energy band system decreases sharply 
as the polyene chainlength is increased. All the polyene alcohols 
fluoresce strongly or moderately strongly at 77 K, the intrinsic flu- 
orescence lifetimes being significantly longer than those expected 
from the oscillator strengths of the main, low-energy absorption 
band system. Fluorescence (relatively weak) is also observed at 
room temperatture in the cases of polyene alcohols of long chain- 
length. A discussion is presented regarding the possible assignments 
of the various observed absorption band systems, state order and 
nature of the lowest excited singlet state, and aggregate formation 
(in 3-methylpentane at 77 K) and its effect on spectral and photo- 
dynamical behavior. 
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23985 General and sensitive chemical method for se- 
quencing the glycosyl residues of complex carbohydrates. 
Valent, B.S.; Darvill, A.G.; McNeil, M.; Robertsen, B.K.; 
Albersheim, P. (Univ. of Colorado, Boulder). Contract EY- 
76-S-02-1426. Carbohydrate Research ; 79: 165-192(1980). 

This paper describes a new glycosyl-sequencing method. 
This method was made possible by the ability to fractionate com- 
plex mixtures of peralkylated oligosaccharides by reversed-phase, 
high pressure liquid chromatography. The fractionation ability of 
the reversed-phase system allows the isolation and subsequent un- 
ambiguous identification by g.l.c.-m.s. of disaccharides, almost all 
trisaccharides, and in some cases, tetrasaccharides generated by 
successive partial acid hydrolysis, reduction, and ethylation of a 
permethylated, complex carbohydrate. As these small oligosacchar- 
ides overlap within the unhydrolyzed, complex carbohydrate, the 
oligosaccharide sequences may be pieced together, and, with the 
glycosyl-linkage composition of the intact complex carbohydrate, 
can be used to determine the glycosyl sequence of the complex car- 
bohydrate. The details of the sequencing method are illustrated by 
the elucidation of the glycosyl sequences of three complex carbohy- 
drates. These examples demonstrate the wide variety of complex 
carbohydrates whose structures can be ascertained by the new se- 
quencing technique. Two of the examples are the commercially 
available polysaccharides, lichenan and xanthan, whose structures 
have already been reported. The other example is a nonasaccharide 
derived from xyloglucan, a structural polymer of plant cell-walls. 
The glycosyl residues of the complex carbohydratesstudied include 
hexosyl, deoxyhexosyl, pentosyl, glycosyluronic, and pyruvic 
acetal-substituted hexosyl residues. It will be demonstrated that the 
new glycosyl-sequencing technique is not compromised by the pres- 
ence, in the carbohydrate to be analyzed, of glycosyl linkages pos- 
sessing very different acid labilities. Two major advantages of this 
sequencing technique are that it is relatively rapid and that it re- 
quires only milligram quantities of carbohydrate. 


23986 Deuterium NMR in solids with a cylindrical magic 
angle sample spinner. Eckman, R.; Alla, M.; Pines, A. (Univ. 
of California, Berkeley). Contract W-7405-ENG-48. Journal 
of Magnetic Resonance ; 41: 440-446(1980). 

A cylindrical NMR sample spinner employing gas bearings 
is described. Its application to high-resolution deuterium NMR in 
solids by magic angle spinning is demonstrated. Resolution in the 
isotropic deuterium chemical shift spectra is extremely sensitive to 
the magic angle setting and fluctuations of the spinner axis. The cy- 
lindrical-gas bearing design provides the stability necessary for 
nearly complete removal of the deuterium quadrupole coupling. 
Typical high-resolution deuterium solid-state spectra are shown of 
some polycrystalline organic molecular solids. 
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23987 (LBL—12776) Study of ring and ring-disk elec- 
trodes. Pierini, P.E. (Lawrence Berkeley Lab., CA (USA)). 
May 1981. Contract W-7405-ENG-48. 117p. NTIS, PC 
A06/MF AOl1. Order Number DE81024989. 

Thesis. 

Rotating ring and ring-disk electrodes were modeled. The 
primary, secondary, and below-the-limiting current distributions for 
ring electrodes were computed. The ring-disk system was modeled 
for secondary and below-the-limiting current distributions. Mass 
transfer measurements in laminar, transition, and turbulent flows 
were made for thin rotating rings. The effect of cell walls on the 
potential distribution of disk electrodes was computed. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 23269, 23270, 23995 


23988 (DOE/ER/05528—27) Oxidative coupling by 
photo-induced electron ejection from carbanions. Fox, M.A.; 
Owen, R.C. (Texas Univ., Austin (USA). Dept. of Chemis- 
try). 1980. Contract AS05-77ER05528. 4p. (CONF- 
8006165—1). NTIS, PC A02/MF AO1. 

From 4. solar photochemistry research conference; South 
Bend, IN, USA (1 Jun 1980). 
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When the tetraphenyicyclophenadieny! anion [1] is excited in 
tetrahydrofuran with wavelengths longer than 490 nm, no discern- 
ible photoreaction can be detected. However, if a thin layer of 
stirred solution is excited in this region at the surface of an n-TiOz 
electrode, a small photocurrent is produced and dimeric product 
(dihydrooctaphenylfulvalene) can be isolated. Parallel results are 
obtained if [1] is excited in a stirred suspension of platinized n-TiO2 
powder. Although the quantum efficiency for the production of 
photocurrent is low, the process is sufficiently clean to be an attrac- 
tive synthetic route for oxidative coupling reactions. A reasonable 
mechanism for this conversion will be suggested and the effect of 
solvent and the associated cation on the efficiency of photocurrent 
production will be considered. The application of this reaction in 
extending the wavelength of photoresponse of stable n-type semi- 
conductors and in using visible light as a means of initiating new 
organic reactions will be discussed. 


23989 (LBL—12523) Laser photoacoustic spectroscopy of 
high vibrational overtones. Wong, J.S.; Moore, C.B. (Law- 
rence Berkeley Lab., CA (USA)). 1981. Contract W-7405- 
ENG-48. 3p. (CONF-810630—5). NTIS, PC A02/MF AOI1. 

From 2. international photoacoustic spectroscopy confer- 
ence; Berkeley, CA, USA (22 Jun 1981). 

Intracavity dye laser photoacoustic spectroscopy is used to 
detect vibrational overtone transitions in order to understand intra- 
molecular mode coupling in vibrationally excited, gaseous, organic 
molecules. 


23990 Reactions of H atoms with dissolved alkanes, Oo, 
and CO in Xe matrices at 4 to 50 K. Fenrick, H.F.; Bhatta- 
charya, D.; Willard, J.E. (Univ. of Wisconsin, Madison). 
Contract AC02-76ERO01715.A004. Journal of Physical Chem- 
istry ; 85: No. 10, 1324-1326(14 May 1981). 

Trapped H atoms (H/sub t/) produced by the complete pho- 
tolysis of HI in Xe matrices at 8 K have been detrapped by warm- 
ing to 50 K, and the yields of radicals produced by their reactions 
with 0.1 M C2He, C2Hs, CsHs, CsHe, i-CsHio, (C2Hs)2CHCHs, Ox, 
and CO compared. H/sub t/-to-R conversions of 38% occurred for 
C.He and C2H,. The conversion efficiencies for C3Hs, CsHe, i- 
C,Hio, 3-methylpentane, O2, and CO were all < 5%. The low 
yields with the higher alkanes are contrary to their predicted rela- 
tive reactivities and indicate either lower compatibility of the so- 
lutes with the matrix, leading to aggregation on freezing, or steric 
restraints on the tunneling abstraction from the matrix-isolated mol- 
ecules. The low yields with O2 and CO, which have been shown to 
react with H in CH, matrixes, are discussed in the light of compet- 
ing reactions with the H and I atoms present. The evidence implies 
that the rate constants for the reactions of H with the reactive so- 
lutes in Xe at 50 K fall in the order k/sub O/2, k/sub CO/ < k/sub 
C./He/, k/sub C2Hs/ = k/sub (H+1)/. 


23991 Nanosecond flash studies of reduction of benzo- 
phenone by aliphatic amines. Quantum yields and kinetic iso- 
tope effects. Inbar, S.; Linschitz, H.; Cohen, S.G. (Brandeis 
Univ., Waltham, MA). Contract EY-76-S-02-3117. Journal 
of the American Chemical Society ; 103: No. 5, 1048-1054(11 
Mar 1981). 

Nanosecond flash photolysis, steady irradiation, and deuter- 
ium substitution studies have been carried out on solutions of ben- 
zophenone with added reductants. Quantum yields (phi/sub ketyl/) 
for reduction in benzene of benzophenone triplet to ketyl radical, 
based on phi = 2 for benzhydrol (I), were ~ 1 for cyclohexane 
(ID, tert-butylamine (III), 2-aminobutane (IV), cyclohexylamine 
(V), di-n-propylamine (VI), and triethylamine (VII), ~ 0.7 for 1,4- 
diazabicyclo[2.2.2]octane (VIII), and ~ O for tert-butyl alcohol 
(IX). Thus, quenching, without radical formation by H abstraction 
from N and/or a-C, does not occur with common aliphatic amines 
but does with Dabco (VIII). The latter quenching is markedly in- 
creased by small additions of acetonitrile; the flash spectrum from 
this compound indicates formation of a triplet amine CT complex 
or radical ion pair. Triplet-reductant interaction rate constants, k/ 
sur ir/, are high for the amines (~ 10°-10® M~' s~') but also show 
significant deuterium kinetic isotope effects: 1.9 with III-N-de; 1.4 
with IV-N-de; 1.2-1.3 with IV-a-C-d. It is proposed that k/sub ir/ 
measures H atom abstraction, favored in the transition state by an 
initial charge-transfer interaction. Overall steady irradiation quan- 
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tum yields of reduction by amines, phi/sub Red/, are much lower 
than phi/sub ketyl/. This is attributed to 
disproportionationreactions of ketyl and alkylaminyl radicals for 
primary and secondary amines, and, possibly, aminoalkyl radicals 
for tertiary amines. In the case of tert-butylamine, the rate constant 
for disproportionation is obtained from the decay kinetics of ketyl 
radical and leads to phi/sub Red/ in agreement with that directly 
measured. 


23992 Photoinduced electron-transfer reactions. Radical 
cations of norbornadiene and quadricyclene. Roth, H.D. (Bell 
Labs., Murray Hill, NJ); Schilling, M.L.M.; Jones, G. II. 
Journal of the American Chemical Society ; 103: No. 5, 1246- 
1248(11 Mar 1981). 

A chemically induced nuclear spin polarization study was 
made to elucidate the structure of the radical cations of norborna- 
diene (1) and quadricyclene (2) and to ascertain whether they are 
two discrete species or a single homallylic structure. Photoreaction 
of chloranil was used. Results indicate that two discrete radical ca- 
tions are generated by electron transfer from 1 and 2, and that each 
must have a lifetime of at least several nanoseconds to explain the 
generation of nuclear spin polarization. One cation gives rise to a 
polarized rearrangement product (1) while the other does not lead 
to a polarized 2. (DLC) 


23993 Luminescence and redox photochemistry of the 
molybdenum(II) cluster MocCh.?. Maverick, A.W.; Gray, 
H.B. (California Inst. of Tech., Pasadena). Journal of the 
American Chemical Society ; 103: No. 5, 1298-1300(11 Mar 
1981). 

This paper reports the phosphorescence of the octa-s- 
chloro-hexachlorohexamolybdate(2-) ion, MosCls?, and simple 
electron-transfer reactions in its ground and excited states. The du- 
rability of this all-inorganic ion in solution and its capacity for effi- 
cient absorption of visible light make it particularly attractive for 
experiments in solar energy storage. 
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REFER ALSO TO CITATION(S) 23996 


23994 (LBL—11700, pp 50-51) Radiological physics and 
chemistry. Chatterjee, A.; Magee, J.L. Mar 1981. NTIS, PC 
A08/MF AOI. 

In Biology and medicine division annual report, 1979-1980. 

A heavy particle track model for the passage of an acceler- 
ated heavy particle in a biological system is being developed. Con- 
cepts of track structure will be verified by means of physical and 
chemical criteria (from theory and experimental) before the model 
will be used to interpret biological experiments. The first phase of 
model development, comparing the experimental results of radiation 
action on dilute solutions, is being performed. (RJC) 


23995 Trapped hydrogen atoms, deuterium atoms, and 
methyl radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; re- 
actions with O. and CO. Bhattacharya, D.; Wang, H.Y.; 
Willard, J.E. (Univ. of Wisconsin, Madison). Contract EY- 
76-S-02-1715-A003. Journal of Physical Chemistry ; 85: No. 
10, 1310-1323(14 May 1981). 

This paper reports an investigation of the yields, decay prop- 
erties, chemical reactions, and ESR saturation properties of trapped 
hydrogen atoms (H/sub t/ and D/sub t/) and methyl radicals (CHs 
and CDs) formed by the radiolysis of CHs and CD, at 5 K and by 
the 254-nm photolysis of HI and DI and the 185-nm photolysis of 
HBr in CH, and CD, at 5 K. The quantum yields depend on the 
isotopic nature of the atoms and the matrix, and on the HX source. 
The observed products from the photolysis of HBr or HI in CD, 
are H/sub t/ and CDs, formed by hot abstraction, and D/sub t/, 
formed in part by the H + CD, — CDsH + D displacement and 
in part by the photodecomposition of CDs. The decay rates at 
higher temperatures are slower in CD, than in CH, and depend on 
the isotope and its photolytic source. The decay rates of H/sub t/ 
and D/sub t/ from HX are composite first order. The atoms re- 
maining after ~ 50% have decayed are able to react with dissolved 
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CO forming HCO, O2 forming HO:z, and C2H. forming C2Hs. More 
than 90% of the H/sub t/ produced by X radiolysis of neat CH, 
decays by H + H — Hp. Ca. 38% of the CHs produced when HI 
is photolyzed in CH, decays concurrent with H/sub t/ decay at 
<20 K. Rapid decay of the remaining CHs from both photolysis 
and radiolysis occurs only at >45 K, for which comparative rates 
are reported. The threshold powersfor ESR saturation of H/sub t/, 
D/sub t/, CHs, and CDs range from <0.05 pW (the lowest power 
used) to >1 mW. Tests for the production of H/sub t/ and D/sub 
t/ by the photolysis of HI in several polycrystalline hydrocarbons 
have given negative results. Evaluation of absorbed X-ray dose 
rates by samples of different average atomic number is described. 


4007 Radiochemistry And Nuclear Chemistry 


REFER ALSO TO CITATION(S) 23202, 24281 


23996 (LA—8717-PR) Chemistry-nuclear chemistry divi- 
sion. Progress report, October 1979-September 1980. Ryan, 
R.R. (comp.). (Los Alamos National Lab., NM (USA)). 
May 1981. Contract W-7405-ENG-36. 164p. NTIS, PC 
A08/MF A01. Order Number DE81024014. 

This report presents the research and development programs 
pursued by the Chemistry-Nuclear Chemistry Division of the Los 
Alamos National Laboratory. Topics covered include advanced 
analytical methods, atmospheric chemistry and transport, biochem- 
istry, biomedical research, element migration and fixation, inorganic 
chemistry, isotope separation and analysis, atomic and molecular 
collisions, molecular spectroscopy, muonic x rays, nuclear cosmo- 
chemistry, nuclear structure and reactions, radiochemical separa- 
tions, theoretical chemistry, and unclassified weapons research. 


23997 Preparation and characterization of two complexes 
of technetium with 2-mercaptocarboxylic acids. Livni, E.; 
Davis, M.A.; Warner, V.D. (Northeastern Univ., Boston, 
MA). Contract EY-76-S-4115. Journal of Nuclear Medicine ; 
22: No. 6, 535-537(Jun 1981). 

From 28. Society of Nuclear Medicine annual meeting; Las 
Vegas, NV, USA (16 Jun 1981). 

The tetraphenylarsonium salts of oxotechnetium(V)bis-(2- 
mercaptopropionate) and oxotechnetium(V)-(2- 
mercaptohexadecanoate) containing macromolar quantities of the 
long-lived isotope technetium-99 was synthesized. The compounds 
were investigated by elemental analysis, paper electrophoresis, and 
infrared and ultraviolet-visual spectroscopy, proton nuclear magnet- 
ic resonance, and field-desorption mass spectrometry. The carboxyl 
oxygen coordinated to technetium will not be available for binding 
in vivo. This factor should be considered in the design of techne- 
tium-99m-labeled radiopharmaceuticals containing a mercapto 
group a to a carboxyl group. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 23141, 23248 


23998 (DOE/ER/04695—T1) Study of combustion and 
flame processes initiated by IR-laser-induced absorption. 
Annual progress report, January 1, 1981-December 31, 1981. 
Guillory, W.A. (Utah Univ., Salt Lake City (USA)). 1 Jun 
re Contract AS02-78ER04695. 16p. NTIS, PC A02/MF 

Simulated flame and combustion processes were initiated by 
multiple-photon absorption from high-power infrared lasers and ex- 
amined by dye laser-induced fluorescence, multiphoton spectros- 
copy, and visible and infrared emission. During this period, the ex- 
perimental system was improved, and the reactions of CH (X 27) 
with O2 and of Cs with NO were studied. (DLC) 


23999 (UCRL-Trans-——11681) Theory of gasless combus- 
tion. Merzhanov, A.G. Translated from Archiwum Procesow 
as ; 5: No. 1, 17-39(1974). 42p. NTIS, PC A03/MF 


Gasless combustion is the combustion reaction in the con- 
densed phase, unaccompanied by evaporation or gaseous reaction 
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products. Basic results are presented on the theory of gasless com- 
bustion. The following problems are treated: physicochemical and 
thermal-diffusion aspects of the mechanism of gasless combustion; 
thermodynamic analysis of gasless combustion; the simplest theory 
of gasless combustion; peculiarities of gasless combustion in hetero- 
geneous systems; and experimental confirmation of the theory of 
gasless combustion. The paper points out problems in whose solu- 
tion the methods of the theory of gasless combustion are fruitful. 
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REFER ALSO TO CITATION(S) 23062, 23063, 23064, 23084, 23677, 23695, 
23696, 23925, 23938, 24019, 24047, 24068, 24082, 24088, 24090, 24138, 24661, 
24682, 24683, 24684, 24685, 24686, 24691, 24692, 24693, 24698, 24699, 24700, 
24701, 24702, 24703, 24704, 24705, 24706, 24707, 24708, 24709, 24710, 24711, 
24712, 24713, 24714, 24715, 24716, 24721, 24722, 24723, 24724, 24726, 24727, 
24728, 24729, 24730, 24731, 24732, 24733, 24734, 24735 


24000 (BDX—613-2306) Progress in the battle with the 
burr. Gillespie, L.K. (Bendix Corp., Kansas City, MO 
(USA)). Apr 1981. Contract AC04-76DP00613. 72p. 
(CONF-7910229—1). NTIS, PC A04/MF AO1. 

From 3. international deburring conference; Cleveland, OH, 
USA (Oct 1979). 

Although US industry still spends more for removing burrs 
than it needs to, significant improvements in deburring are develop- 
ing. Standards for burrs are now in reasonably common use at 
many companies. The mechanisms by which burrs form and by 
which one can predict their properties have been documented, and 
some deburring economics have been described. Advances in a 
number of processes have emerged within the past two years, and 
the entire subject of deburring has been receiving greater emphasis 
in most high-technology countries than before. 


24001 (BDX—613-2633) OKUMA apt postprocessor. 
O'Hare, G.A. (Bendix Corp., Kansas City, MO (USA)). Jun 
1981. Contract AC04-76DP00613. 203p. NTIS, PC A10/ 
MF AOl1. Order Number DE81024448. 

Portions of document are illegible. 

The OKUMA postprocessor is designed to support the 
OKUMA LHSO-N dual vertical turret, 2-axis CNC lathe with 
either an OSP2200L or OSP3000L control unit. This program con- 
veys information from the APT processor to the machine control 
unit and is concerned with placing a tool on a part to develop a 
desired geometric configuration. The postprocessor deals with ma- 
chine tool geometry and dynamics as well as the control unit op- 
tions and input characteristics. Software is available from the Na- 
tional Energy Software Center, Argonne National Laboratory, 
8700 South Cass Avenue, Argonne, IL 60439. 


24002 (BDX—613-2636) BXAMER APT rocessor. 
O'Hare, G.A. (Bendix Corp., Kansas City, MO (USA)). Jun 
1981. Contract AC04-76DP00613. 202p. NTIS, PC A10/ 
MF AO1. Order Number DE81024449. 

Portions of document are illegible. 

The BXAMER postprocessor supports an American 2010 
Hustler, dual turret, 2-axis lathe with a General Automation con- 
trol. This program conveys information from the APT postproces- 
sor to the machine control unit and is concerned with placing a 
tool on a part to develop a desired geometric configuration. The 
postprocessor deals with machine tool geometry and dynamics as 
well as the control unit options and input characteristics. Software 
is available from the National Energy Software Center, Argonne 
National Laboratory, 8700 South Cass Avenue, Argonne, IL 60439. 


24003 (BNL—29558) Computer modeling of cracks. 
Dienes, G.J.; Paskin, A. (Brookhaven National Lab., Upton, 
NY (USA); Queens Coll., New York (USA)). 1981. Con- 
tract AC02-76CH00016. 34p. (CONF-810584—1). NTIS, PC 
A03/MF AOl1. 

From NATO advanced study institute on atomistics of 
France; Corsica, France (22 May 1981). 

The theoretical techniques used in modeling cracks in crys- 
talline lattices are reviewed. It is shown that there is generally a 
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trade-off between sample size and realistic interatomic potentials. 
The results of a recent molecular dynamic study of a two-dimen- 
sional triangular Lennard-Jones system of about 10,000 atoms are 
described. Static calculations on this system show very little lattice 
trapping in contrast to the often quoted results of lattice statics 
models. Using molecular dynamics, the properties of the system, 
with and without a crack, are understood sufficiently quantitatively 
to allow extrapolation to infinite size. At 10,000 atoms size effects 
are small enough to render the simulation highly reliable. It is also 
shown that when lattice statics and hybrid lattice statics calcula- 
tions are performed using realistic, long-range potentials, lattice 
trapping is small. Dynamic simulations at constant applied stress 
show an intricate interplay between brittle crack propagation and 
the tendency to form dislocations. At low stresses the behavior is 
brittle while dislocation generation and crack blunting is observed 
at elevated stresses. The velocity of crack propagation has also 
been studied using a constant applied strain. A constant velocity is 
attained relatively soon after the crack has begun to propagate at 
both constant applied stress or strain. The credibility of the various 
models is discussed. 


24004 (CONF-800980—40) Effects of soldering void on 
recovery characteristics of a cryostable superconductor. 
Huang, Y.; Wang, S.T. (Argonne National Lab., IL (USA)). 
1980. Contract W-31-109-ENG-38. 5p. NTIS, PC A02/MF 
A01. Order Number DE81023893. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

A conductor for a cryostable magnet is usually made by sol- 
dering a superconducting matrix to an OFHC copper strip. The 
presence of voids between the matrix and the stabilizer due to the 
imperfection in the soldering bond is of great concern to magnet 
designers. An experiment was set up to investigate the effect of the 
void on the characteristics of hot end recovery and cold and recov- 
ery for CFFF superconductors. Tests were made on samples 
having different lengths of soldering void under various magnetic 
field strengths and injecting energies. The recovery current and the 
temperature distributions along the matrix and the copper stabilizer 
were mentioned. The test results are presented. 


24005 (CONF-800980—46) Vapor locking and heat trans- 
fer of multiple layers. Chen, C.J.; Wang, S.T.; Dawson, J.W. 
(Argonne National Lab., IL (USA)). 1980. Contract W-31- 
109-ENG-38. 6p. NTIS, PC A02/MF AO1. Order Number 
DE81023918. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

The cryogenic stability of a superconducting magnet de- 
pends on the heat transfer characteristics of the liquid helium cool- 
ing channels. One of the factors which affects the heat transfer to 
the channel is the amount of vapor accumulated in the channel. It 
is especially important to design a large magnet with cooling chan- 
nels large enough to ensure the recovery of a normal zone pro- 
duced in the magnet following the mechanical disturbances. A 
study of the vapor formation and heat transfer of multiple layers 
under both steady state and transient conditions is presented. The 
change in capacitance between the two sides of the heated channel 
is measured to determine the volume fraction of the vapor in the 
cooling channel. It is found that the heat transfer characteristics 
depend on the vapor accumulation and the velocity of vapor flow. 
The vapor locking heat flux is decreased when the vapor accumula- 
tion is increased. The samples were made to simulate the real 
cryostable superconductor and the cooling channels to be used in 
the large MHD superconducting magnet, designated as CFFF- 
SCMS, currently under construction at Argonne National Labora- 
tory (ANL). (WHK) 


24006 (EGG-PHYS—5441) Criticality safety evaluation 
for SNM vessels in S-Cell. Briggs, J.B.; Jones, R.R.; Putnam, 
G.E. (EG and G Idaho, Inc., Idaho Falls (USA)). May 
1981. Contract AC07-76ID01570. 43p. NTIS, PC A03/MF 
AOl. 

The results are given of a criticality safety evaluation for an 
array of up to six large diameter (O.D. = 91.44 cm) annular vessels 
(annular fuel region thickness = 3.81 cm) containing a uranyl ni- 
trate solution. A layer of neutron absorbing material was attached 
to the outside of each vessel to reduce the neutronic interaction and 
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the effects of wall reflection. The effects of various degrees of 
moderation and reflection, variations in uranium concentration, an- 
nulus thickness, and neutron absorbing material thickness were also 
evaluated. Three-dimensional Monte Carlo and one-dimensional S/ 
sub n/ discrete-ordinate methods were used for the evaluation. 


24007 (LA-UR—81-1403) Design for a Moore No. 1 1/2 
lathe. Rhorer, R.L. (Los Alamos Scientific Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 2l1p. (CONF- 
810536—2). NTIS, PC A02/MF AOI. 

From IMOG-machine tool subgroup meeting; Amarillo, TX, 
USA (5 May 1981). 

To increase our capability to machine small spherical parts, 
we are designing an ultraprecision lathe based on a Moore No. 1 1/ 
2 measuring machine. The machine is being designed for single axis 
cutting, utilizing an accurate rotary table for spherical cuts. This 
report summarizes the design and presents an error budget analysis 
for the design. 


24008 (LBL—12337) Measurement and theoretical calcu- 
lation of quench velocities within large fully epoxy-impregnat- 
ed superconducting coils. Eberhard, P.H.; Gibson, G.H.; 
Green, M.A.; Grossman, E.; Ross, R.R.; Taylor, J.D. (Law- 
rence Berkeley Lab., CA (USA)). Mar 1981. Contract W- 
7405-ENG-48. 6p. (CONF-810340—12). NTIS, PC A02/ 
MF AO1. Order Number DE81023070. 

From 7. international conference on magnet technology; 
Karlsrube, F.R. Germany (30 Mar 1981). 

The velocity of normal region propagation was measured in 
a 2-m diameter superconducting coil. The measured data made with 
small sense coils, did not agree very well with theories which have 
been used for the last 15 years. An adiabatic quench propagation 
theory, which takes into account the properties of both the super- 
conductor and the matrix material and which assumes there is no 
heat transfer out of the wire, was found to agree with the experi- 
mental measurements. Both the theory and experimental meas- 
urements are given in this paper. 


24009 (LBL—12418) Modeling the cooldown of force- 
cooled coils. Green, M.A.; Mitina, S.; Krafft, G. (Lawrence 
Berkeley Lab., CA (USA); Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Technische 
Physik). Mar 1981. Contract W-7405-ENG-48. 8p. (CONF- 
810340—13). NTIS, PC A02/MF AOl. Order Number 
DE8 1023024. 

From 7. international conference on magnet technology; 
Karlsrube, F.R. Germany (30 Mar 1981). 

This paper describes a finite difference computer program 
which simulates the cooldown of force-cooled superconducting 
coils. The basic theory is discussed and the method of calculation 
used in the program is described. Some of the problems associated 
with computer modeling of a cooldown are discussed. The program 
capability is demonstrated on a three-dimensional model which rep- 
resents the 1000 kg cryogenic model of the Euratom LCT coil. 
From computer simulation using the program described here, a 
method for cooling down large forced cooled superconducting 
coils can be developed. 


24010 (SAND—80-1988) Electromagnetic 9 gun and tu- 
bular projectiles. Burgess, T.J.; Cnare, E.C.; Oberkampf, 
W.L.; Beard, S.G.; Cowan, M. (Sandia National Labs., Al- 


buquerque, NM (USA)). Dec 1980. Contract AC04- 
76DP00789. 58p. NTIS, PC A04/MF AO1. Order Number 
DE8 1025008. 

Unlike the better known rail gun, the @ gun applies the pro- 
pelling force along the length of its projectile. This is shown to 
allow much greater acceleration of high fineness ratio projectiles 
for a given barrel pressure, allowing much shorter barrels for mili- 
tary applications. A computer code which simulates performance of 
the @ gun is described and experimental results from a few simple, 
low energy experiments show close agreement: with code predic- 
tions. Trajectories and aerodynamic heating for three candidate mil- 
itary projectiles are calculated for vertical and horizontal atmos- 
pheric launches where initial velocity is as high as 3 km/s. The cal- 
culations indicate that in some cases a thin layer of heatshield (abla- 
tor) will be required to control projectile heating. 
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24011 Magnetic drive vane pump. Capuder, F.C.; Reed, 
J.; Quigley, L.T. (Mound Facility, Miamisburg, OH). Con- 
tract AC04-76-DP00053. pp 264-266 of Proceedings: tritium 
technology in fission, fusion, and isotopic applications. Wit- 
tenberg, L.J. (comp.). La Grange Park, IL; American Nu- 
clear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Despite advances in shaft sealing, a totally reliable shaft seal 
for two-stage vane pumps has never been developed. Therefore, the 
magnetically coupled vane pump drive was developed to solve the 
critical problem of tritium leakage at the shaft seals of vane pumps. 
As a result, radioactive contamination of the work area and loss of 
valuable material can now be prevented. 


24012 Control system for Sandia National Laboratories 
Vacuum Effluent Recovery System. Wall, W.R.; Ristau, 
R.D.; Gildea, P.D. (Sandia National Labs., Livermore, CA). 
Contract AC04-76-DP00789. pp 360-366 of Proceedings: tri- 
tium technology in fission, fusion, and isotopic applications. 
Wittenberg, L.J. (comp.). La Grange Park, IL; American 
Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

The Vacuum Effluent Recovery System (VERS) is used to 
remove tritium from the exhaust gases of the tritium research labo- 
ratory vacuum systems before venting to the stack. The system 
consists of a laboratory vacuum manifold, two holding tanks to col- 
lect the contaminated waste gases, a decontamination section to oxi- 
dize and collect the tritiated water, and a control system to provide 
automatic or manual operation. The control system for the VERS 
centers around a microprocessor-based controller. This controller 
utilizes a Prolog system containing an Intel 4040 microprocessor 
with 4K bytes of EPROM memory. The VERS has been in oper- 
ation continuously since September 1, 1977, approximately 23,000 h. 
Although there have been individual component failures, the 
system has never been off-line due to these failures. 


24013 Pool boiling helium heat transfer in typical con- 
ductor packs. Christensen, E.H. (Gen Dyn, San Diego, 
Calif). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 4: No. 79CHI441-5NPS, 1769- 
1773(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A prime, relatively low cost, and confident approach to sup- 
porting and verifying cryogenic stability to large, high field, pool 
boiling superconducting magnets is to make experimental meas- 
urements of the boiling heat transfer characteristics in typical full- 
scale packs of the conductor. This testing has been done for insula- 
tion systems using a basic experimental package consisting of a 
foot-long 5*5 pack of conductors with interconductor insulation 
and helium ventilation paths. For the most open, best-ventilated, 
practical insulation system tested, the bare conductor vertical orien- 
tation data were nearly non-hysteretic with steady-state breakaway 
and recovery fluxes of 0.205 and 0.192 w/cm/sup 2/, respectively. 
The horizontal orientation data were hysteretic with steady-state 
breakaway and recovery fluxes of 0.275 and 0.17 w/cm/sup 2/, re- 
spectively. Maximum fluxes occurred at about 30 degrees from 
horizontal. Heat transfer effectiveness was reduced somewhat by 
adjacent conductor heat generation. These magnets are intended for 
fusion applications. 3 refs. 


4203 Lasers 


REFER ALSO TO CITATION(S) 24587 


24014 (AD-A—088600) Analysis of unstable optical reso- 
nators. Final report 1 Mar 77-31 Mar 79. Reichert, J.D. 
(Texas Tech Univ., Lubbock (USA). Optical Sciences 
Lab.). 9 Jun 1980. 24p. NTIS, PC A02/MF AOI. 

Work on this program included four topics: General Laser 
Resonator Theory, Distributed Reflection of Light and Damage to 
Optical Elements, Oxide Layer Thickness on Commercial 
ALCLAD, and Multipass Chemical Laser Power Amplifiers. In all 
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of these areas, fundamentally new approaches, techniques, and re- 
sults were developed and achieved. 


24015 (LA—8786) Vacuum ultraviolet light production by 
nuclear irradiation of liquid and gaseous xenon. Baldwin, 
G.C. (Los Alamos Scientific Lab., NM (USA)). May 1981. 
Contract W-7405-ENG-36. 12p. NTIS, PC A02/MF AOl1. 
Order Number DE81024059. 

Recent Los Alamos investigations suggest that a liquefied 
noble element may be the long-sought medium for a nuclear-excited 
laser or flashlamp. This report suggests research needed to confirm 
this finding and to provide a basis for design and application stud- 
ies. Quantitative and qualitative information are needed on the 
nature and behavior of the excited species, the effects of impurities 
and additives in the liquid phase under nuclear excitation, and the 
existence and magnitudes of nonlinear effects. Questions that need 
to be addressed and the most appropriate types of facilities for this 
task are identified. 


24016 (LA-UR—81-1439) Out-of-focus intensity distribu- 
tion: effects of focal number and aberration. Kyrala, G.A. 
(Los Alamos Scientific Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 7p. (CONF-810429—25). NTIS, PC A02/ 
MF AOl. 

From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 

Shock wave experiments contemplated on powerful CO» 
lasers require uniform planar illuminations over spot sizes much 
larger than the diffraction limit focal spot size of the focusing 
optics. Cost as well as space considerations limit one’s choice of 
optics to parabolic mirrors with focal lengths between 78 and 150 
cm, and apertures to 35 cm. Within these constraints one either 
modifies the incident laser energy distribution to modify the focal 
spot shape, or works out of the focal plane. The latter option is 
analyzed using a fast Fourier method to calculate the intensity dis- 
tributions for two focal lengths (78 and 132 cm) and various meas- 
ured optical distortions (Phase only) for the focusing optics. I found 
that a 78 cm element produced more uniform spots of diameter 500 
pm. The 132 cm element was less sensitive to focusing/positioning 
error than the 78 cm element. 


24017 (LA-UR—81-1440) Passive retropulse protection 
through enhanced optical breakdown. Parker, J.V. (Los 
Alamos Scientific Lab., NM (USA)). 1981. Contract W- 
7405-ENG-36. 8p. (CONF-810429—24). NTIS, PC A02/ 
MF AOl. ‘ 

From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 

, The potential for serious component damage due to reflected 
pulses increases rapidly with output energy. Optical materials for 
interstage isolators are not available for large 10.6 micron laser sys- 
tems. It is shown that an excellent passive protection technique can 
be realized using optically induced gas breakdown in the high pres- 
sure laser medium. The reflected energy flux is reduced below the 
component damage threshold by using spatial overlap to increase 
the strength of the breakdown. 


24018 (LA-UR—81-1441) Design and construction of a 
short-pulse front end for a large CO. laser. Woods, C.W.; 
Alexander, R.F.; Collins, C.R. (Los Alamos Scientific Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 6p. (CONF- 
810429—31). NTIS, PC A02/MF AOl1. 

From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 

A CO, laser oscillator, switch out, and preamplifier system 
which produces | ns pulses of 10.6 ym light with an energy of 
about | joule was designed and constructed. Commercial CO. TEA 
devices were used throughout. Alignment was simplified by using a 
single He-Ne laser and penta prism reflectors on kinematic mounts. 
Performance of this system as compared with calculations with the 
Laser Optical Train simulation (LOTS) program is discussed. 


24019 (UCRL—52000-81-5) Energy and _ technology 
review. (Lawrence Livermore National Lab., CA (USA)). 
May 1981. Contract W-7405-ENG-48. 43p. NTIS, PC A03/ 
MF AOl. 
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Research programs at LLNL are reviewed. This issue dis- 
cusses validation of the pulsed-power design for FXR, the NOVA 
plasma shuiter, thermal control of the MFTF superconducting 
magnet, a low-energy x-ray spectrometer for pulsed-source diagnos- 
tics, micromachining, the electronics engineer's design station, and 
brazing with a laser microtorch. (GHT) 


24020 (UCRL—84149) Analysis of multipass laser ampli- 
fier systems for storage laser media. Harvey, J.F. (Lawrence 
Livermore National Lab., CA (USA)). 25 Mar 1980. Con- 
tract W-7405-ENG-48. 35p. (CONF-8006164—1). NTIS, PC 
A03/MF AOl1. 

From Army science conference; West Point, NY, USA (17 
Jun 1980). 

The performance characteristics of single pass and multipass 
storage laser amplifiers are presented and compared. The effects of 
the multipass amplifier parameters on the extraction characteristics 
are examined. For a wide range of conditions the multipass amplifi- 
er is found to provide high energy gain and high efficiency simulta- 
neously. This is a significant advantage over the single pass laser 
amplifier. Finally, three specific storage laser amplifier systems, 
flashlamp pumped V:MgFo2, XeF laser pumped Tm:Glass, and pho- 
tolytically pumped Selenium, are examined. The performance char- 
acteristics for each of the three systems are calculated and com- 
pared 


24021 Oscillator performance and energy extraction from 
a KrF laser pumped by a high-intensity relativistic electron 
beam. Rice, J.K.; Tisone, G.C.; Patterson, E.L. (Sandia Lab, 
Albuquerque, NM). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Journal of Quantum Electronics ; QE-16: 
No. 12, 1315-1326(Dec 1980). 

A laser cell with 21 of excitation volume was used to study 
the electron-beam pumped KrF laser system at excitation rates of 
1.8-7.0 MWcm®*. The system was optimized as an oscillator for var- 
ious mixtures of Ar, Kr, and F2 at total pressures of 1000 and 2500 
torr. The resulting optimum conditions gave an intrinsic efficiency 
(laser energy out/electron-beam energy deposited) of 12 percent for 
the 1000 torr total pressure mixture with an output energy of 11 J/ 
1. An efficiency of 10 percent with an output of 40 J/1 was ob- 
tained for the 2500 torr mixture. The system was then used as an 
amplifier to measure the extracted power as a function of input 
power for the two mixtures. 8 refs. 


24022 Tunable, rare earth-doped solid state lasers. 
Emmett, J.L.; Jacobs, R.R.; Krupke, W.F.; Weber, M.J. (to 
Dept. of Energy). US Patent 4,233,570. 11 Nov 1980. Filed 
date 11 Jan 1978. vp. 

PAT-APPL-868,633. 

Laser apparatus is described comprising combinations of an 
excimer pump laser and a rare earth-doped solid matrix, utilizing 
the 5d-4f radiative transition in a rare earth ion to produce visible 
and ultra-violet laser radiation with high overall efficiency in se- 
lected cases and relatively long radiative lifetimes. 


24023 Comparison of experimental and theoretical ex- 
cited-state spectra for rhodamine 6G. Hammond, P.R. (Law- 
rence Livermore Lab, Calif). ZEEE (Institute of Electrical 
and Electronics Engineers) Journal of Quantum Electronics ; 
QE-16: No. 11, 1157-1160(Nov 1980). 

The stimulated emission cross section (/sigma/sub e/) and 
the excited-state absorption cross section (/sigma/*) for this dye are 
resolved across the fluorescence and the lowest energy ground- 
state absorption bands. The absorption is weak (approximately 
0.4x10'* cm?), particularly at the longer wavelengths. 9 refs. 


24024 Radiation trapping in a laser dye medium, rhoda- 
mine 6G in alcohol. Hammond, P.R.; Nelson, R. (Lawrence 
Livermore Lab, Calif). JEEE (Institute of Electrical and 
Electronics Engineers) Journal of Quantum Electronics ; QE- 
16: No. 11, 1161-1163(Nov 1980). 

Prolonging of decay time /tau/ due self-absorption of flu- 
orescence is estimated from the spectra for a cylinder of infinite 
length. The basis of the calculation is the "a" factor--the probability 
of self-absorption of an emitted photon, which is solved by a 
Monte-Carlo integration. For the experimental conditions used in a 
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typical flashlamp-pumped dye oscillator, the molecular decay time 
of 3.5 ns is extended to 4.8 ns, and does not change as the oscillator 
is scaled in dimension. It is the prolonged /tau/ that determines 
pump and signal saturation fluxes, lowering the fluxes, and such ra- 
diation trapping contributes significantly to making rhodamine 6G 
an effective laser dye. 6 refs. 


24025 Emissions frequencies of the cf, laser. Patterson, 
C.W.; McDowell, R.S.; Nereson, N.G. (Univ of Calif, Los 
Alamos, NM). JEEE (Institute of Electrical and Electronics 
Engineers) Journal of Quantum Electronics ; QE-16: No. 11, 
1164-1169(Nov 1980). 

From an analysis of the (v/sub 2+/v4)-vo and (v/sub 2+/ 
v4)-v2 high-resolution Doppler-limited absorption spectra of CF,, 
the authors have determined all the rovibrational selectional rules 
for the CF, laser. The analysis of these two bands enables one to 
indirectly determine the spectroscopic constants for the infrared-in- 
active nuz band. These constants allow authors to predict the laser 
emission frequencies for a given CO. pump line with an accuracy 
of 0.01-0.003 cm~*. To the same accuracy, one can also predict the 
pump frequency required for lasing on any given (v/sub 2+/v.)-v2 
hot-band line. 17 refs. 


24026 Near- to far-infrared tunable Raman laser. De 

Martino, A.; Frey, R.; Pradere, F. (CNRS, Palaiseau, Fr). 

IEEE (Institute of Electrical and Electronics Engineers) Jour- 

= “4 Quantum Electronics ; QE-16: No. 11, 1184-1191(Nov 
80). 

The importance of stimulated Raman scattering of tunable 
laser beams in molecular fluids for generating powerful infrared ra- 
diation tunable from the near to the far infrared (FIR) is demon- 
strated. Main criteria (frequency shift, transparency, and Raman 
gain) leading to the choice of the best Raman medium for a given 
tunable laser are discussed. For the high power (400-1000 MW), 
monochromatic (0.02 cm™~'), and broadly tunable (0.72-1.09 ym) 
ruby pumped dye laser described here, gaseous hydrogen is chosen 
for the 1-10 »m wavelength region yielding powers ranging from 1 
to 200 MW. For mid-infrared (IR) generation (10-18 zm), one more 
Raman shifting in liquid nitrogen permits one to obtain up to 1.7 
mJ in the 16 ym region. 32 refs. 


24027 Study of selective absorbers for single-mode oper- 
ation of Co. TEA lasers. Yocom, T.A.; Schonbach, K.H.; 
Dougal, R.A.; Gundersen, M.A.; Williams, P.F. (Tex Tech 
Univ, Lubbock). JEEE (Institute of Electrical and Electronics 
Engineers) Journal of Quantum Electronics ; QE-16: No. 11, 
1192-1194(Nov 1980). 

An investigation of the generality of intracavity selective ab- 
sorbers for single-longitudinal mode operation of a high power CO2 
TEA laser has been conducted. SLM operation on 36 different CO. 
lines was obtained with 14 different selective absorbers. Typical off 
line-center tuning ranges are also reported. Maximum off line- 
center offset, limited by the detection equipment, was 300 MHz. 
These results demonstrate the method to be a general as well as a 
simple technique for applications requiring a SLM laser, and sug- 
gest that the method will have important device applications. 9 refs. 


24028 Absolute frequencies of lasing transitions in seven 
Co. isotopic species. Freed, C.; Bradley, L.C.; O'Donnell, 
R.G. (Mass Inst of Technol, Lexington). JEEE (Institute of 
Electrical and Electronics Engineers) Journal of Quantum 
Electronics ; QE-16: No. 11, 1195-1206(Nov 1980). 

The band centers, rotational constants, absolute frequencies, 
and vacuum wavenumbers for 'C'*Q:,, 'C'®Q:, 'C'*®On, 
3C18O,, *%C*O'8O, 4C*O., and “C' 802 have been simulta- 
neously computed from 590 beat frequency measurements between 
pairs of adjacent 00°1-[10°0, 02°0] 1 and II band CO, laser transi- 
tions. The input data included the 56 beat frequencies measured be- 
tween adjacent '*C1*O, rotatioinal lines by F.R. Petersen et al. The 
absolute frequencies are directly related to the cesium frequency 
standard via the 29,442 483.315 (0.025) MHz 10.18 ym I-R (30) and 
the 32,134 266.891 (0.024) MHz 9.33 ym II-R (10) transitions in 
12C16Q, which were measured by K.M. Evenson et al. 18 refs. 
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24029 200 W KrF gas transport laser. Fahlen, T.S. 
(XMR Inc, Santa Clara, Calif). IEEE (Institute of Electrical 
and Electronics Engineers) Journal of Quantum Electronics ; 
QE-16: No. 11, 1260-1262(Nov 1980). 

A description is given of the design and operation of a 
closed cycle, gas transport, krypton fluoride laser which has gener- 
ated an average output power of over 200 W while operating at a 
pulse repetition rate of 1 kHz. 8 refs. 


24030 Pulse circuit apparatus for gas discharge laser. 
Bradley, L. P. (to Dept. of Energy). Us. Patent 4,230,994. 
28 Oct 1980. Filed date 31 May 1978. vp. 

PAT-APPL-91 1,248. 

Apparatus and method using a unique pulse circuit for a 


known gas discharge laser apparatus are described to provide an 
electric field for preconditioning the gas below gas breakdown and 
thereafter to place a maximum voltage across the gas which maxi- 
mum voltage is higher than that previously available before the 
breakdown voltage of that gas laser medium thereby providing 
greatly increased pumping of the laser. 


4204 Heat Transfer And Fluid Flow 


24031 (BNL—29519) Real time mass flux measurements 
of gas-solid suspensions at low velocities. Saunders, J.H.; 
Chao, B.T.; Soo, S.L. (Brookhaven National Lab., Upton, 
NY (USA); Illinois Univ., Urbana (USA)). 1981. Contract 
AC02-76CHO00016. 13p. (CONF-81058i—1). NTIS, PC 
A02/MF AOl1. 

From Powder and bulk solids conference; Chicago, IL, USA 
(12 | 1981). 

n previous work, measurement of the particulate mass flux 
was made based upon a novel electrostatic technique. A small con- 
ducting wire sensor was inserted in the flow and as each particle 
hit the sensor an individual pulse of current was identified. 
Through suitable electronic circuitry, the number of pulses in a 
given time were counted. This was a direct measure of the number 
of particle-probe collisions which was related to local particle mass 
flow. The technique is currently limited to monodisperse suspen- 
sions. A primary advantage of the impact counter system is that the 
output does not depend upon the magnitude of the actual charge 
transfer. As long as the pulses are sufficiently above the noise level, 
variations in charge transfer will not affect the measurement. For 
the current work, the technique was applied to vertical gas-solid 
flow where the fluid velocity was slightly above the particle termi- 
nal velocity. Under these conditions a sufficient signal to noise ratio 
was not found. The Cheng-Soo charge transfer theory indicated 
that the low particle-sensor impact velocity was responsible. The 
probe system was then modified by extracting a particulate sample 
isokinetically and accelerating the particles to a sufficient velocity 
by an area reduction in the sampling tube. With this technique the 
signal to noise ratio was about 12 to 1. Mass flux results are shown 
to compare favorably with filter collection and weighing. 


24032 Basic character of five two-phase flow-model equa- 
tion sets. Lee, W.H.; Lyczkowski, R.W. Chicago, IL; Insti- 
tute of Gas Technology (1981). 24p. (CONF-810415—12). 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

Three test problems were simulated using five different two- 
phase flow model equation sets from the open literature. The test 
problems chosen were a fluidized-bed, batch settling and horizontal 
jet impingement on a vertical wall. These three problems demon- 
strate an important cross-section of physical phenomena such as 
fluidized-bed voidage oscillations, phase separation, countercurrent 
flow, and jet formation. The dispersed flow regime is selected for 
all three problems. The study was performed to assess the basic 
character of the five field equation sets responding to the same ini- 
tial and boundary conditions and usng the same finite difference nu- 
merical scheme. The general performance of the five equation sets 
was found to be similar even though one of them is ill-posed as an 
initial-value problem. Broad trends are the same and quantitative 
differences could be assessed by examining the fine structure of the 
results. None of the equation sets could be entirely rejected on the 
basis of producing physically impossible or unacceptable results. 
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24033 Semi-empirical prediction of bubble diameter in 
gas fluidized beds. Bar-Cohen, A.; Glicksman, L.R.; Hughes, 
R.W. (Ben Gurion Univ of the Negev, Beer Sheva, Isr). Jn- 
ternational Journal of Multiphase Flow ; 7: No. 1, 101- 
113(Feb 1981). 

Theoretical expressions for bubble diameter in both small 
and large paraticle fluidized beds are derived by the application of 
two phase theory and gas flow continuity. Comparison with experi- 
mental data suggests that the numerical and analytical solution of 
these expressions, combined with empirical bubble frequency rela- 
tions, can provide an accurate prediction of bubble size and its 
parametric trends. 25 refs. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 23527 


24034 (SAND—81-8221) Computerized ultrasonic data 
acquisition and signal analysis system. Thomas, G.H.; 
Kelley, M. (Sandia National Labs., Livermore, CA (USA)). 
May 1981. Contract AC04-76DP00789. lip. NTIS, PC 
A02/MF AOl1. 

Ultrasonic analysis has proven to be a powerful nondestruc- 
tive evaluation technique. Much of ultrasonics versatility is due to 
computerization. Computer signal processing and analysis allows 
the vast quantities of reflector information contained in an ultrason- 
ic echo to be extracted and assimilated. A computerized, ultrasonic 
nondestructive evaluation facility has been developed at Sandia Na- 
tional Laboratories in Livermore. This report describes the facility 
and mentions a few of the studies being considered. 


4207 Vacuum Engineering 
REFER ALSO TO CITATION(S) 24012 
4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 24019, 24100 


24035 (CONF-810533—4) Nonvolatile memory technol- 
ogy at Sandia National Laboratories. Sokel, R.J.; Dodson, 
W.H.; Knoll, M.G. (Sandia National Labs., Albuquerque, 
NM (USA)). 1981. Contract AC04-76DP00789. 6p. NTIS, 
PC A02/MF AOl1. 

From  University/government/industry microelectronics 
symposium; State College, MS, USA (26 May 1981). 

The nonvolatile memory program at Sandia National Labo- 
ratories is discussed with special emphasis on the relationship be- 
tween technology and design. Three different MNOS technologies 
which have been developed for EAROM, RAM, and EEPROM 
applications are considered. 


24036 (SAND—81-1320C) Computer aids for integrated 
circuit design at Sandia National Laboratories. Brown, G.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 6p. (CONF-810623—3). NTIS, 
PC A02/MF AO1. Order Number DE81023749. 

From 24. midwest symposium on circuits and systems; Albu- 
querque, NM, USA (29 Jun 1981). 

A general framework for a hierarchical computer-aided 
design (CAD) system for VLSI design is described. The system 
supports both functional and physical design in the areas of initial 
design specification, system synthesis, simulation, mask layout, ver- 
ification, and documentation. The system is being implemented in 
phases within a user environment on a DECsystem 20-VAX 11/780 
computer network. It supports evolutionary changes as new tech- 
nologies, design strategies, and application programs are developed. 


24037 Proceedings, 29th relay conference. Elkhart, IN; 
National Association of Relay Manufacturers (1981). 136p. 
(CONF-810478—). 

From 29. annual national relay conference; Stillwater, OK, 
USA (28 Apr 1981). 
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Sixteen papers are included. Topics include environmental 
tests for dry-circuit relay contacts and socket terminals; enhancing 
reliability of dry reed relays; use of microcomputer control to test 
and diagnose relays; assurance test method for electromagnetic 
relays using microprocessor; gold sealed relays; thermal manage- 
ment in the design, manufacture, and applications of solid state 
relays; reed contact for large surge current load; life of a dry reed 
contact: the influence of switching phenomena; high contact rating 
miniature reed switch; laser welding of miniature relays; advances 
in precision high speed welding; evaluation of electrical resistance 
of light duty contacts; automatic system for high speed relay pro- 
duction; surface analysis for diagnosing relay problems; micro- 
processors for low cost dedicated relay test systems; and testing 
method of dry-reeds operated by permanent magnet. (WHK) 


4209 Waste Processing Plants And Equipment 


REFER ALSO TO CITATION(S) 23246, 23760, 23761, 23762, 23763, 23798 


24038 (ANL/CNSV-TM—S0, pp 95-113) New observa- 
tions with anaerobic fixed film reactors. Friedman, A.A. 
(Syracuse Univ., NY); Young, K.S.; Bailey, D.G.; Tait, S.J. 
Jan 1981. NTIS, PC A12/MF AO1. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

The treatment of high strength wastewaters by fixed film an- 
aerobic systems is dependent upon a complex series of reactions 
and interactions. This presentation will describe (1) the anaerobic 
rotating biological contractor (AnRBC), a new reactor configura- 
tion that can be used to conveniently separate some metabolic ac- 
tivities for research purposes and (2) some preliminary and unex- 
pected observations obtained from pilot anaerobic filters treating 
tannery wastewaters. AnRBC stage data obtained with high 
strength carbonaceous wastewaters (2900 to 8100 mg/l COD) 
under a variety of loading conditions (nominal hydraulic detention 
times ranging from 2.2 to 17.5 hours) will be presented to indicate 
how the AnRBC can be used to evaluate phase separation effects 
on treatment, gas production, gas composition, etc. These studies 
conclusively show that the majority of the microorganisms in the 
AnRBC reactor are fixed to rotating surfaces and hence organic re- 
movai is clearly a function of available surface area and loading 
conditions for the treatment of these high strength wastewaters. On 
the contrary, preliminary data obtained with anaerobic filters con- 
structed with defined media treating beam house wastewaters from 
a tannery (COD ~ 3000 mg/1) indicate maximum COD removals 
of 40 to 50% for this highly proteinaceous wastewater with a 24 
hour contact time regardless of the surface area available. Howev- 
er, deamination and protein degradation routinely exceeded 60 per- 
cent. After six months of operation the columns plugged. While 
systems modification with a strong recycle stream appears to have 
eliminated the plugging problem, COD removal has not improved. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 22995, 23771, 23772, 23781 


24039 (AD-A—088913) Design and development of a Hy- 
drofrac steam generator system. Final report 15 May 78-1 
Jan 80. Lagus, P.L.; Ellefson, L.D.; Turner, P. (Systems, 
Science and Software, La Jolla) CA (USA)). 1 Jan 1980. 
Contract DNA001-78-C-0262. 9ip. NTIS, PC A05/MF 
AOl. 

A controllable steam generator utilizing hydrogen, oxygen 
and water has been developed. Steam possessing a wide range of 
thermodynamic conditions can be produced with this generator. Ul- 
timate production is 30 moles of steam per second at pressures of 
10 MPa and temperatures of roughly 700 C. Preliminary testing 
was conducted in a high-pressure test chamber. These tests demon- 
strate the ability of the generator to produce copious quantities of 
steam in a controlled fashion. On the basis of this work it appears 
that it is possible to configure the generator as a drill hole probe. 
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24040 (ANL/CEN/FE—80-15) Study of instrumentation 
needs for process control and safety in coal fluidized-bed 
combustion systems. Herzenberg, C.L.; Griggs, K.E.; Henry, 
R.F.; Podolski, W.F. (Argonne National Lab., IL (USA)). 
Feb 1981. Contract W-31-109-ENG-38. 183p. NTIS, PC 
A09/MF AOl1. 

A study was conducted to evaluate the current state of the 
art of instrumentation for planned and operating fluidized-bed com- 
bustion systems. This study is intended to identify instrumentation 
needs and serve as a data base for projects to develop this instru- 
mentation. A considerable number of needs for measurements for 
which presently available instrumentation is not suitable were re- 
ported by respondents. The identified deficiencies are presented 
with the associated physical parameter ranges for FBC processes. 
New techniques and instrumentation under development, as well as 
some available alternative instruments, are discussed briefly. Also, 
newly instituted mechanisms for technical information exchange on 
instrumentation for fossil energy applications are identified. Devel- 
opment of instruments to meet the identified measurement deficien- 
cies is recommended in order to ensure the feasibility of automatic 
control of large-scale fluidized-bed combustion systems, and to ad- 
vance the state of the art of fluidized-bed combustion technology. 


24041 (CONF-8010187—) Fluidized-bed combustion 
system design and operation. Putman, C.H. (ed.). (Depart- 
ment of Energy, Morgantown, WV (USA). Morgantown 
Energy Technology Center; West Virginia Univ., Morgan- 
town (USA)). 1980. Contract AM21-78MC08333. 698p. 
NTIS, PC A99/MF AOl1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

; Eighteen papers were presented at the meeting. A separate 
abstract was prepared for each paper. (LCL) 


24042 (CONF-8010187—, pp 8-57) Fundamentals of 
fluidized bed hydrodynamics as applied to FBC system 
design. Fitzgerald, T.J. (Oregon State Univ., Corvallis). 
1980. NTIS, PC A99/MF AOl1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

' The burning of coal in a fluidized bed of limestone particles 
is a practical way of using high-sulfur coal without allowing the 
escape of sulfur dioxide into the atmosphere. The design of a fluid- 
ized bed combustor must take into account reaction rates of coal 
and sorbent, particle carryover, heat transfer requirements and air 
supply requirements. These considerations lead to efficient bed de- 
signs with large particles, immersed heat-transfer tube banks, shal- 
low beds and high gas velocities. Coal feeding poses special prob- 
lems because of devolatilization. This regime of operation is quite 
different from the regime of fluidization encountered in catalytic re- 
actors. Indeed, most of the fluidized bed reactors in the chemical 
process industries use small particles and lower gas velocities, and 
the numerous models which have been developed for these small 
particle reactors are not valid for typical fluidized bed combustors. 
In small particle beds rising bubbles carry much of the gas through 
the bed with only limited gas-solid contact. Large particles allow 
high gas velocity through the solids phase, and bubbles serve 
mostly as short-cuts. Tubes have a very pronounced effect on gas 
and solids mixing; fortunately, the effect is beneficial. Effective gas 
cross mixing is increased, and at high gas velocity solids circulation 
is also increased. 


24043 (CONF-8010187—, pp 59-134) Selection of design 
and operating conditions for industrial AFBC to meet envi- 
ronmental constraints. Newby, R.A.; Keairns, D.L.; Ahmed, 
M.M. (Westinghouse R & D Center, Pittsburgh, PA). 1980. 
NTIS, PC A99/MF AO1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

: The design of fluidized-bed combustion systems to meet en- 
vironmental standards will depend on the application, plant loca- 
tion, and the fluidized-bed combustion concept. The selection of 
fluidized-bed combustor design and operating parameters and the 
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choice of fuel and sulfur sorbent will determine system economics 
and the ability to meet emission standards. Sulfur oxide and particu- 
late control, nitrogen oxide minimization, and the disposal of solid 
residue (spent sorbent and ash) are reviewed to provide perspective 
on how to incorporate these constraints into the plant design to 
achieve economical and reliable energy production. A specific 
AFBC concept and application, an AFBC industrial boiler, is dis- 
cussed to illustrate the implications of the choice of fuel and sulfur 
sorbent and the selection of design and operating parameters on 
system economics as a function of alternative environmental con- 
straints. 


24044 (CONF-8010187—, pp 136-163) Pyrolysis and 
combustion of coal in fluidized beds. Sarofim, A.F.; Beer, 
J.M. (Massachusetts Inst. of Tech., Cambridge). 1980. 
NTIS, PC A99/MF AOl1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 


1980). 
The reactions that coal undergoes in a fluidized-bed combus- 


tor, including factors such as pyrolysis and oxidation which influ- 
ence the combustion efficiency, and the fate of fuel nitrogen, CO, 
hydrocarbons and ash which are important in determining emis- 
sions are discussed. Discussion of coal characteristics is limited to 
those properties important in defining FBC operation; these include 
the rate, yield, and composition of volatiles, particle swelling and 
attrition, char reactivity, and ash content and composition. The de- 
volatilization and combustion of a single particle under fluidized 
combustion conditions is discussed. Results of a mechanistic model 
describing the variation of particle temperature and the oxygen 
concentration at the surface, together with rates of volatile evolu- 
tion and of the char burn-out are presented, and predicted burning 
rates are compared with experiments. It is shown that varying 
oxygen concentration along the height of the bed causes the parti- 
cle surface temperature to exceed the bed temperature with conse- 
quences to the volatile yield, the evolution of volatile nitrogen and 
the rate of burn-out of the char particle. The implications of this 
finding to the differences between bottom and top fed FBCs is dis- 
cussed. The variation of char particle surface temperature affects 
also the heterogeneous reactions of the char with the formed NO. 
These reactions, which occur both in the bed and the freeboard are 
instrumental to the reduction of the NO emission from coal burning 
fluidized beds. Experimental results on carbon loadings, CO and 
NO profiles in pilot scale fluidized beds are reviewed. Generaliza- 
tions on the effects of process and design variables on combustion 
efficiency and emissions are drawn from the mechanistic model pre- 
sented in the preceding sections. 


24045 (CONF-8010187—, pp 164-217) Distributor 
design. Wen, C.Y.; King, D.F. (West Virginia Univ., Mor- 
gantown); Shang, J. 1980. NTIS, PC A99/MF AO1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

, The function and importance of the distributor in Fluidized 
Bed Combustion are discussed. In particular, important design as- 
pects such as even air distribution, pitch, premature bubble coales- 
cence, erosion by jet impingements and solids mixing are consid- 
ered for various types of distributors. Finally, a design procedure is 
presented for three specific distributor geometries - the perforated 
plate, the nipple plate, and the nozzle plate. 


24046 (CONF-8010187—, pp 218-265) Design of heat 
transfer surfaces. Glicksman, L.R. (Massachusetts Inst. of 
Tech., Cambridge). 1980. NTIS, PC A99/MF AO1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

’ Successful design of heat transfer surfaces for a FBC hinges 
on an accurate prediction of the heat transfer rate between the bed 
and the tube surface and a mechanical design which will assure the 
integrity of the heat transfer surfaces. The emphasis of this presen- 
tation will be the proper prediction of the heat transfer for typical 
FBC designs. The overall heat transfer behavior is dependent on 
the hydrodynamics of the bed and the thermal behavior of the bed 
material adjacent to the heat transfer surface. A review of the gov- 
erning mechanisms will be given. Design relationships will be re- 
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viewed for horizontal tube bundles in the bed and the freeboard. 
Relationships valid for small and large particles will be presented 
and compared with existing data. Radiation effects will also be dis- 
cussed. 


24047 (CONF-8010187—, pp 266-282) Georgetown Univ. 
AFB supporting systems: balance of plant considerations. 
Buck, V. (Pope, Evans and Robbins, Inc., New York, NY). 
1980. NTIS, PC A99/MF AOl1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 


1980). 

, An atmospheric Fluidized Bed Boiler installation requires 
consideration of several outside the casing systems. These areas of 
concern can be solved if adequate attention is given to the special 
requirements. Selection, installation, commissioning, and operation 
of several of these systems is discussed, drawing particularly on 
Georgetown experience. Solids collection, handling, and disposal; 
fans and ductwork; and feedstock processing are given particular 
attention. An effort is made to qualify those design and equipment 
selection alternatives that have been evaluated thus far. 


24048 (CONF-8010187—, pp 284-331) Materials selec- 
tion for in-bed components. Stringer, J. (Electric Power Re- 
search Inst., Palo Alto, CA). 1980. NTIS, PC A99/MF 
AOl. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

, Metal components within the fluidized bed can suffer from a 
form of accelerated corrosion in which the alloy is internally sulfi- 
dized. It appears that the attack is due to local low-oxygen activity 
regions, but it is not clear whether these are an innate characteristic 
of the emulsion phase, or whether they are local effects due to the 
proximity of a coal feed port, stagnant regions above horizontal 
tubes, poor circulation patterns within the bed, or transient vari- 
ations in the air and coal feed rates. A series of experiments is cur- 
rently in progress aimed at studying the effect of a range of oper- 
ational variables on the corrosion. These current studies can be 
used to define the appropriate conditions for long-term tests, and to 
develop an inexpensive laboratory test which can be used for mate- 
rials evaluation. To date, it has shown that the corrosion appears to 
be relatively insensitive to changes in the sorbent or the coal, al- 
though only very few examples of each have been tested. The bed 
temperature does not seem to be an important variable, at least for 
cooled tubes. If an acceptor is absent, there is no accelerated corro- 
sion. Increasing the excess air even as high as 100% has little effect. 
Proximity to a coal feed port can result in severe corrosion, and it 
seems probable that the range within which this effect is noticeable 
is a function of the design of the port. To date, most results have 
been obtained in a small (0.3 m square) unit, but preliminary results 
suggest there is not a great variation in behavior as the bed size is 
increased. To date, it appears that nickel-base alloys should be 
avoided. Cobalt-base alloys are rather better, but have exhibited 
rapid attack. Iron-base alloys, and in particular those with high 
chromium content, have appeared best, but isolated examples of 
rapid corrosion of these have been reported. The current data are 
reviewed. 


24049 (CONF-8010187—, pp 332-362) Sorbent utiliza- 
tion, enhancement and regeneration. Johnson, I. (Argonne 
National Lab., IL). 1980. NTIS, PC A99/MF AO1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

' The use of a limestone bed in a fluidized-bed coal combustor 
provides a relatively environmentaly benign method for the control 
of the emission of SO2. The limestone characteristics and FBC 
operational conditions which determine the effectiveness of this 
SO, emission control method is discussed. The mechanisms of SO2- 
limestone reaction will be discussed in relation to the factors which 
determine the rate and extent of sulfation. Particular attention will 
be given to the procedure for choosing a limestone for an FBC 
plant so as to minimize the cost and environmental impact. Stand- 
ard laboratory methods which are under development for testing li- 
mestones for SO2 emission control in FBCs will be described and 
discussed. Less than complete utilization of the calcium is obtained 





3189 / ERA VOL. 6, NO. 16 


for most limestones without special treatment. Methods for enhanc- 
ing the reactivity of limestones will be discussed and compared. 
Methods to be discussed include the addition of salts, precalcination 
and the hydration method recently discovered at Argonne National 
Laboratory. The amount of limestone which must be quarried and 
disposed of as waste can be decreased by regeneration of the spent 
stone and reused in the FBC. Limestone regeneration will be dis- 
cussed. 


24050 (CONF-8010187—, pp 363-392) FBC-data base 
management system. Tung, S.E. (Massachusetts Inst. of 
Tech., Cambridge). 1980. NTIS, PC A99/MF AO1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

' The applications of computer technology have recently 
become a necessary and integral part of the advancement of any 
modern engineering technology, due to the remarkable develop- 
ment of computer technology within the relatively short time 
period that computers have existed. Consequently, it is quite natural 
to involve computers in FBC development. One traditional com- 
puter application is modeling. Another more recently developed ap- 
plication is the data base management system (DBMS). Application 
of DBMS to FBC technology is essential because the amount of ex- 
perimental data available on fluidized-bed combustors has now ex- 
ceeded that which can be handled effectively manually. In the con- 
ference presentation, past efforts in the DBMS development, which 
include system selection, system design, system build-up and imple- 
mentation, will be briefly reviewed. Emphasis will be placed upon 
the application programs. Such application programs as data re- 
trieval, model verification and scatter plot methodology will be dis- 
cussed in some detail. Two tasks that are scheduled for develop- 
ment in the near future will also be reviewed. The semiautomatic 
plant data entry methodology development will be reviewed brief- 
ly, but the strategy for empirical model methodology development 
will be discussed in some detail. 


24051 (CONF-8010187—, pp 394-400) TVA’s atmospher- 
ic fluidized bed combustion program. Manaker, A.M.; Sim- 
mons, J.E. (Tennessee Valley Authority, Chattanooga, TN). 
1980. NTIS, PC A99/MF AO1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

' TVA is presently undertaking a major effort in the develop- 
ment of atmospheric fluidized bed combustion (AFBC) for utility 
applications. TVA’s AFBC projects encompass three major activi- 
ties: (1) the design, construction, and operation of a 20-MW utility 
type pilot plant; (2) the design, construction, and operation of a 
200-MW demonstration plant; and (3) supporting research and de- 
velopment to provide data needed to successfully carry out these 
projects. TVA’s projects are described in some detail and a status 
report on TVA’s progress is presented. 


24052 (CONF-8010187—, pp 455-509) Measurement of 
gaseous and solid species concentrations in fluidized combus- 
tors. Walsh, P.M.; Gupta, A.K.; Beer, J.M.; Chiu, K.S. 
(Massachusetts Inst. of Tech., Cambridge). 1980. NTIS, PC 
A99/MF AOl1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

, The variation of gaseous species concentration along the 
height of fluidized combustors significantly affects the rate of coal 
decomposition, the volatile and carbon burning rate, and the forma- 
tion and emission of NO/sub x/. Coal particles moving up in the 
bed find themselves in environments with significantly reduced O2 
concentrations and their surface temperature and rate of combus- 
tion varies accordingly. For the better understanding of the proc- 
esses of fluidization and chemical reaction in the bed and the free- 
board, information on the gaseous and solid species concentration 
distribution has to be known. In-bed gas and solids sampling meth- 
ods are described and measurement data presented. It is argued that 
in addition to the time average species concentration, time resolved 
values are required because of the possible effects of concentration 
fluctuations upon the integrity of heat exchange surfaces immersed 
in the bed. For modeling the reactions in the freeboard knowledge 
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of the solids concentration distribution along the height of the free- 
board is required. Some of the problems associated with probe 
measurements are discussed and the use of optical methods is con- 
sidered. For the case when it is necessary to withdraw samples for 
chemical analyses, as in the case of PAH sampling, special probe 
sampling techniques have to be used; a method of solution to this 
problem is presented together with initial measurement data. 


24053 (CONF-8010187—, pp 510-518) Development of 
the control and interlock systems for the Georgetown fluid- 
bed boiler. Criswell, R.L. (Foster Wheeler Energy Corp., 
Livingston, NJ). 1980. NTIS, PC A99/MF AO1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

' The initial control philosophy for the fluidized-bed steam 
generator at Georgetown University was developed from the 
known characteristics of the fluidized bed combustion process com- 
bined with applicable boiler requirements. All of the conditions 
considered were those that existed during steady state conditions. 
When the unit went into operation it became apparent that some of 
the reactions of the fluidized-bed process during transient condi- 
tions were different from those existing during steady state oper- 
ation. Changes were made to accommodate these without sacrific- 
ing the basic reason for using the fluidized-bed combustion process 
which is to minimize the emission of pollutants. 


24054 (CONF-8010187—, pp 519-558) FBC boiler 
system overall design and scale-up. Polagye, M.C. (Faster 
Wheeler Boiler Corp., Livingston, NJ). 1980. NTIS, PC 
A99/MF AOl1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

' When designing a fluidized bed steam generator system the 
requirements for coal and limestone handling, spent bed removal, 
flyash reinjection, particulate emission control, and the air and flue 
gas system must be coordinated with the design of the steam gener- 
ator itself. Presented is the approach used by Foster Wheeler in de- 
signing these steam generator auxiliaries to provide an integrated 
design which considers plot plan utilization, optimization of equip- 
ment layout and usage, the operating conditions (base load, short 
term or long term load cycling) predicted for the unit, and the 
range of coal(s) to be burned. The importance of pilot plant testing 
in the early design phase of any fluidized bed steam generator and 
factors to be considered in scaling up from smaller to large units 
are discussed. Design parameters which are evaluated by pilot plant 
testing include combustion efficiency, limestone usage, carbon con- 
tent and coal ash retention in bed, optimum excess air, fluidizing 
velocity, and fuel feed size. Other areas, including method of fuel 
feed, start-up system, emission rates, heat transfer coefficients, and 
free-board heat release are more size dependent and pilot plant data 
must be tempered with empirical data and experience from operat- 
ing units. The approach used in designing atmospheric fluidized bed 
steam generator systems to produce saturated steam, moderate su- 
perheat (700 to 750°F) and high superheat (up to 1000°F) with 
pressures ranging from 150 psi to 1800 psi for steam generating ca- 
pacities of 100,000 lb/hr to 700,000 lb/hr is also presented. 


24055 (CONF-8010187—, pp 559-578) FBC boiler 
system operations/start-up and turn-down: Georgetown oper- 
ating experience. Gamble, R.L. (Faster Wheeler Boiler 
Corp., Livingston, NJ). 1980. NTIS, PC A99/MF AOl1. 
From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 


1980). 

, The operating experience of the 100,000 lb/hr fluidized bed 
system at Georgetown University in Washington, DC is discussed. 
A brief description of this system, which started up in 1979, will be 
followed by more detailed discussion concerning the start-up tech- 
niques, normal operating conditions and load turndown procedure. 
Description of the start-up techniques includes discussion of preo- 
perational check out requirements, warming and igniting the fluid- 
ized bed, flame propagation within the fluidized bed and stabilizing 
load following ignition. Normal operating procedures are described 
including bed temperature control, load following techniques and 
automatic control requirements for matching steam conditions and 
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minimizing stack emissions. The operating performance, problem 
areas and problem solutions are discussed. 


24056 (CONF-8010187—, pp 580-590) 130 T/H fluid- 
ized bed boiler at Di Dao Power Plant. Tian, Z. (Shanghai 
Power Equipment Research Inst., China). 1980. NTIS, PC 
A99/MF AOl. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

’ In order to utilize fully China’s low-grade coals, the research 
and development of FBC technology has been underway since 
1971. A series of experiments on a lab-scale pilot plant and pilot 
FBC were performed to solve relevant technical problems. Having 
accumulated the necessary data and experiences, all the working 
drawings of the 130 T/H FBC were completed in 1974. This boiler 
was designed to match a 25 MW turbine-generator unit. One of the 
130 T/H FBC, installed in the Di Dao Power Plant, was put into 
operation on June 17, 1979. After six months of adjustment and 
various experimental manipulations, the boiler attained 301 h of 
continuous operation and in the first half of this year it reached 534 
h. By the end of April the total intermittent operation time reached 
1975 h. Now the FBC has entered the stage of trial operation. The 
next goal is 1000 h of continuous operation and an aggregate total 
of 4000 to 5000 h intermittent operation in a year. The practical ex- 
perience of this FBC testifies that China is already in a position to 
establish some power plants utilizing on the spot gangue and that 
such a method is an effective way towards the exhaustive utiliza- 
tion of energy in China. The structural design and operation of this 
FBC are discussed, and a preliminary analysis of some of the tech- 
nical problems is given. 


24057 (CONF-8010187—, pp 591-612) Brief review of 
progress of power generating FBC boilers in China. Yuan, Y. 
(Sian Thermal Engineering Research Labs., Shanghai, 
China). 1980. NTIS, PC A99/MF AO1. 

From DOE/WVU conference on fluidized bed combustion 
system design and operation; Morgantown, WV, USA (27 Oct 
1980). 

, A brief account is presented on the progress of small FBC 
boilers used for power generation in China. According to an in- 
complete survey there are over 60 power generating FBC units in 
operation, their average capacity is only 12 t/h. Reference is made 
to the practical results attained regarding fuels used, operating pa- 
rameters, economy and availability aspects of these power plants. 
The plants have gathered abundant experience in the firing of low 
grade coals, nevertheless their present status indicates that there is 
still much room for improvement technically since there are many 
problems yet to be solved. The major ones include the improve- 
ment of boiler efficiency and the insurance of suitable coal particle 
sizes to be fed into the boiler. A proposed test scheme to attain 
these ends is mentioned. 


24058 (EPRI-CS—1853) Materials problems in fluidized- 
bed combustion systems. Final report. Minchener, A.J.; Sut- 
cliffe, P.T.; Read, D.C.; Golesworthy, T.J.; Lloyd, D.M.; 
Scott, LS.; Courtney, R.S.; Holder, R.G. (National Coal 
Board, Stoke Orchard (UK). Coal Research Establishment). 
May 1981. 346p. NTIS, PC A15/MF AOl1. 

Data from various fluidized bed corrosion studies indicates 
that corrosion can occur with or without the addition of a sulfur 
sorbent. Use of an electrochemical probe within the fluidized bed 
shows that dense phase oxygen partial pressures may be as low as 
10-** atm. Three further 250 hour tests were carried out on a 0.3 m 
square atmospheric pressure fluidized bed combustor as a direct 
continuation of an earlier series of four tests. The effects of excess 
air levels (10 to 20% and 100%), coal type (Illinois No. 6 and 
Eccles UK) and dolomite (rather than limestone) were examined. 
The results showed a reduction in the extent of attack at the high 
excess air level but indicated coal type and sulfur sorbent type had 
negligible effect. The overall conclusion was that corrosion of high 
temperature components within the bed will be a potential problem 
under all conditions of operation with sulfur sorbent addition. It 
will also be a potential problem even without sulfur sorbent addi- 
tion if the coal used has a high level of calcium oxide in the ash. At 
metal temperatures below 650°C the most resistant alloys to corro- 
sion were the iron based austenitic steels and some high chromium 
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ferritic steels. At higher metal temperatures certain fecralloy steels 
show excellent resistance while some of the austenitic steels also 
appear acceptable. 


24059 (NYSERDA—81-1) Densified refuse derived fuel 
(d-RDF) burn at Marcy Psychiatric Center. Final report. 
(Galson and Galson, East Syracuse, NY (USA)). Nov 1980. 
38p. New York State Energy Research and Development 
Authority, Albany. 

A combustion demonstration involving a densified refuse de- 
rived fuel (d-RDF) product, fired for approximately 50 hours as a 
supplemental fuel in a coal-fired spreader stoker boiler is described. 
Observations were made and photographs taken of plant operation 
during all phases of the test project. Opacity and particulate emis- 
sion tests were performed while firing d-RDF in a ratio of 1:2 with 
coal (by volume) and while firing 100% coal at high and low loads 
to provide comparisons with State Department of Environmental 
Conservation emission standards. No significant disadvantages over 
coal were found in burning d-RDF/coal in ratios up to 2:1 (43% 
heat input by d-RDF). Fuel handling, boiler operation, boiler effi- 
ciency, particulate emissions, and opacity were similar for the coal 
and d-RDF/coal mixtures tested. 


24060 (ORNL/TM—7734/P1) Corrosion of high tem- 
perature materials in AFBC environments. Part 1 (1500-h 
tests). Cooper, R.H.; Godfrey, T.G.; DeVan, J.H. (Oak 
Ridge National Lab., TN (USA)). Jun 1981. Contract W- 
7405-ENG-26. 39p. NTIS, PC A03/MF AOl. Order 
Number DE81024148. 

Candidate heat exchanger tube materials have been tested 
for times to 1500 h in a small-scale atmospheric fluidized-bed com- 
bustor (AFBC) operated by the FluiDyne Corporation of Minne- 
apolis, Minnesota. The materials included alloys 800H and 600; 
types 304, 310, and 316 stainless steel; and aluminized alloy 800 and 
type 310 stainless steel. These air-cooled tubes were exposed to the 
AFBC environment with wall temperatures ranging from 810 to 
875°C, a Ca/S molar ratio of 3.3 to 5.3, 2.5 to 3.5% excess Oz, and 
a fluidizing velocity of 0.7 m/s (2.3 fps). Tubes were removed for 
examination after 500 h of exposure and at the conclusion of the 
1500-h test. In general, the materials performed well with moderate 
fireside scale formation and slight intergranular corrosion. The 
notabe exception was catastrophic corrosion of three alloy 600 
tubes shortly after resumption of the test following the 500-h seg- 
ment. 


4220 Underground Engineering 


REFER ALSO TO CITATION(S) 23061 
4230 Marine Engineering 


24061 (CONF-7905189—(Vol.1), pp 6p, Paper 9) Off- 
shore power systems for North Sea Service. Bromhead, J.R. 
1979. NTIS (US Sales Only), PC A22/MF AO1. 

From 5. international conference on electricity distribution; 
Liege, Belgium (14 May 1979). 

The requirements and design of electric power generating 
and distribution equipment located on North Sea offshore drilling 
platforms are described with information on generators, grounding 
switchgear and control equipment, cabling, and emergency power 
supplies. (LCL) 


4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 23674, 23979 


24062 (DOE/ET/10373—T7) Granular bed filter devel- 
opment program, Phase II. Quarterly report, September-De- 
cember 1980. Moresco, L.L.; Ferguson, J. (Combustion 
Power Co., Inc., Menlo Park, CA (USA)). 1980. Contract 
AC21-77ET 10373. 63p. NTIS, PC A04/MF AOI. 

The Department of Energy is sponsoring a multiphase pro- 
gram to investigate the filtration potential of the moving granular 
bed filter (GBF) for application in pressurized high temperature 





3191 / ERA VOL. 6, NO. 16 


energy conversion systems. The completed Phase I, included the 
development of a mathematical model, a cold flow parametric test 
series in a 0.746 mo*/s GBF, and investigations of potential dust 
plugging problems at the inlet screen. During the experimental pro- 
gram, collecting efficiencies of 99% and filter outlet loadings less 
than 0.0074 g/mo* were demonstrated. The objectives of Phase II 
are to investigate the effects of elevated temperature and coal com- 
bustion particulate on GBF filtration performance; to update the 
analytical model developed in Phase I to reflect high temperature 
effects; to optimize filter internal configuration; to demonstrate long 
duration GBF performance relative to corrosion, deposition, ero- 
sion, filtration efficiency, reliability and controllability. Hot flow 
testing to date has confirmed that the GBF configured with inlet 
and outlet screens has exhibited a tendency for extensive and irre- 
versible ash plugging. As an alternative, the potential advantages 
produced by a screenless configuration, having higher filtration effi- 
ciency, have been achieved during both cold flow and hot flow 
tests as previously reported. The continuation of experimental work 
pertinent to the development and design improvement of the GBF 
system is described and specifically addresses: an experimental 
study of granular flow coupled with countercurrent gas flow to 
define the flow and velocity profiles of moving filter media; and 
ambient parametric testing of the screenless granular bed filter in 
the full scale cold flow model to determine bounds for its operation 
and to provide a data base from which comparisons can be made 
with a mathematical model describing GBF performance. 


24063 (PB—81-104325) Measurement and control of air 
pollution produced by highway construction. Final report. 
Sundquist, C.R.; Pinkerman, K.O.; Shirley, E.C. (California 
State Dept. of Transportation, Sacramento (USA). Trans- 
portation Lab.). Apr 1980. 113p. NTIS, PC A06/MF AOl1. 
The volume and size of dust particle emissions from two 
major highway construction projects were monitored using high 
volume samplers, impactors, preseparators, and an integrating ne- 
phelometer. The success and practicability of using this equipment 
for dust control is discussed. In addition, a literature search was 
performed and the information was incorporated into the report. 


24064 Combustion of wood char in a transport reactor. 
Turton, R.; Kayihan, F.; Junge, D.C. AJChE Symposium 
Series ; 76: 122-132(1980). (CONF-791108—). 

From 72. AICHE meeting; San Francisco, CA, USA (25 
Nov 1979). 

A combustion reactor was designed and built to test the ef- 
fectiveness of a wood-char-burner as a particulates emission control 
system. This study describes the efforts for the mathematical mod- 
eling and computer simulation of the reactor operations. The model 
investigates possible ways of describing the combustion phenomena 
in the reactor while incorporating particle and gas flow patterns 
that are expected and/or observed during test runs. The overall 
simulation package is capable of handling mono and poly-dispersed 
particles and it uses an effective numerical scheme to handle the 
stiff differential equations in the model. Comparisons of simulation 
results to experiments suggest that the model can be used to predict 
the operations of similar reactors. 27 refs. 


4250 Power Cycles 

REFER ALSO TO CITATION(S) 23416 
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REFER ALSO TO CITATION(S) 24584, 24589 


4302 Beam Dynamics, Field Calculations, And Ion 


Optics 

REFER ALSO TO CITATION(S) 24083, 24289 
4303 Auxiliaries And Components 
REFER ALSO TO CITATION(S) 23895, 24481, 24827 


24065 (BNL—29509) Microprocessor-based single board 
computer for high energy physics event pattern recognition. 
Bernstein, H.; Gould, J.J.; Imossi, R.; Kopp, J.K.; Love, 
W.A.; Ozaki, S.; Platner, E.D.; Kramer, M.A. (Brookhaven 
National Lab., Upton, NY (USA); City Coll., New York 
(USA)). 1981. Contract AC02-76CH00016. 10p. (CONF- 
810539—3). NTIS, PC A02/MF AO1. 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

A single board MC 68000 based computer has been assem- 
bled and bench marked against the CDC 7600 running portions of 
the pattern recognition code used at the MPS. This computer has a 
floating coprocessor to achieve throughputs equivalent to several 
percent that of the 7600. A major part of this work was the con- 
struction of a FORTRAN compiler including assembler, linker and 
library. The intention of this work is to assemble a large number of 
these single board computers in a parallel FASTBUS environment 
to act as an on-line and off-line filter for the raw data from MPS II 
and ISABELLE experiments. 


24066 (BNL—51377) AGS 20th anniversary celebration. 
Baggett, N.V. (ed.). (Brookhaven National Lab., Upton, NY 
(USA)). 22 May 1980. Contract AC02-76CHO00016. 95p. 
NTIS, PC A05/MF AO1. Order Number DE81023859. 

On May 22, 1980, a symposium was held at Brookhaven to 
celebrate the 20th birthday of the AGS, to recall its beginnings, and 
to review major discoveries that have been made with its beams. 
The talks at the symposium are recorded in this volume. 


24067 (CONF-790885—, pp 314-326) Colliding linacs. 
Amaldi, U. (CERN, Geneva, Switzerland). 1979. NTIS, PC 
A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

The radius and the cost of electron-positron colliding rings 
increase as the square of the beam energy, so that it is generally felt 
that new approaches are needed for reaching energies definitely 
larger than the ones attainable with LEP. This article reviews the 
schemes that have been proposed. They are all based on the use of 
linear accelerators so that, before describing them, we write down 
the general conditions that a few beam parameters have to satisfy in 
order to reach the wanted luminosity at any given energy. The 
presentation of the various proposed schemes is as complete as pos- 
sible; but it is in the nature of a futuristic subject, and we can only 
list the technological problems that have to be solved in the next 
decade before electron-positron colliding linacs become the reliable 
tools that storage rings are nowadays. 


24068 (CONF-790885—, pp 327-335) Fermilab energy 
doubler: anti pp at 2 TeV. Huson, F.R. (Fermi National Ac- 
celerator Lab., Batavia, IL). 1979. NTIS, PC A99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Construction of the Energy Saver/Doubler has started. This 
project will not only provide Fermilab with a 1 TeV fixed target 
program, but will also produce colliding beams of 1 TeV protons 
on 1 TeV antiprotons. To collect a sufficient number of anti-pro- 
tons to have an anti pp luminosity of greater than 10°° cm~? sec™}, 
accumulation over many accelerator pulses is required. Accumula- 
tion requires cooling of the antiproton beam. The cooling and accu- 
mulation schemes proposed at Fermilab and CERN will be dis- 
cussed. 
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24069 (CONF-800640—22) Rapid Cycling Synchrotron 
(RCS) sngle-stage kicker magnet. Suddeth, D.E.; Volk, G.J. 
(Argonne National Lab., IL (USA)). 1980. Contract W-31- 
109-ENG-38. 5p. NTIS, PC A02/MF A0O1. Order Number 
DE8 1023550. 

From 14. pulse power modulator symposium; Orlando, FL, 
USA (3 Jun 1980). 

A new single stage kicker magnet system is designed and is 
being fabricated for the RCS accelerator of the Intense Pulsed Neu- 
tron Source (IPNS-I) at the Argonne National Laboratory. This 
system will replace the two stage kicker in present use. The magnet 
aperture is 10 cm wide by 5 cm high and the magnetic length is 
0.89 m. The magnetic field intensity is 0.1021 T for a 25 milliradian 
kick to the 500 MeV proton beam. A field rise time (10 to 90%) of 
80 ns and a flattop of 100 ns is needed. The magnetic field fall time 
is not critical so a lumped parameter magnet with a 7.2 ohm load 
will be used. The electric current required through the single turn 
magnet is 4863 A. A new energy storage and switching system is 
designed and is being fabricated for energizing the magnets. The 
techniques and hardware used will be described along with some of 
the experience gained in the use of the two stage system which will 
help to improve the new design. 


24070 (CONF-800903—2) Application of the high-voltage 
electron microscope to quantitative defect-production studies 
using in-situ electrical-resistivity measurements. King, W.E.; 
Merkle, K.L.; Meshii, M. (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. 5p. NTIS, PC 
A02/MF A0O1. Order Number DE81023887. 

From 6. international conference on high voltage micros- 
copy; Antwerp, Belgium (1 Sep 1980). 

There is no question of the great potential of the HVEM for 
in-situ studies, particularly in the field of radiation damage. The 
HVEM provides the best-defined experimental irradiation condi- 
tions that are available. However, the techniques for quantitatively 
studying in-situ defect production have lacked the sensitivity of the 
techniques (e.g., electrical resistivity) used in typical accelerator ex- 
periments. Now, side-entry type, single-tilt cryogenic specimen 
stage that has the capability of in-situ electrical resistivity meas- 
urements at T < 10 K in the Kratos-AEI EM7 1200-keV HVEM 
at Argonne National Laboratory (ANL) has been developed. This 
stage permits not only in-situ electrical resistivity measurements, 
but also insitu irradiation and observation of the same specimen. 
This technique has been applied to the determination of the thresh- 
old-energy surface for copper, the results of which are repored 
elsewhere in these proceedings. 


24071 (CONF-800980—45) High-gradient quadrupole 
magnet for a polarized-beam facility. Smith, R.P.; Hoffman, 
J.A.; Kim, S.H.; Mataya, K.F.; Niemann, R.C.; Turner, 
L.R. (Argonne National Lab., IL (USA)). 1980. Contract 
W-31-109-ENG-38. Sp. NTIS, PC A02/MF AOl. Order 
Number DE81023921. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

A prototype quadrupole magnet with 2.8 m effective length 
is under design and construction for use in a polarized beam trans- 
port system at Fermi National Accelerator Laboratory. The operat- 
ing gradient required is 50 T/m and the higher multipole error 
fields must not exceed a few parts in one thousand over a 10 cm 
diameter bore. For cryogenic efficiency the magnet will operate at 
1000 amperes and a cold iron yoke will provide complete field 
shielding. 


24072 (CONF-800994—15) Polarized negative hydrogen 
source for the AGS. Moffett, D.R.; Parker, E.F.; Schultz, 
P.F. (Argonne National Lab., IL (USA)). 1980. Contract 
W-31-109-ENG-38. 5p. NTIS, PC A0O2/MF AOl. Order 
Number DE81023892. 

From International symposium on H.E. physics with polar- 
ized beams and polarized targets; Lausanne, Switzerland (25 Sep 
1980). 

A polarized hydrogen ion source which uses the reaction 
Cs+H-—+Cs* +H™ is described. The source is intended for a high 
energy polarized beam facility at the Brookhaven AGS. (GHT) 
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24073 (CONF-810314—163) Superconducting conversion 
of the Oak Ridge Isochronous Cyclotron. Martin, J.A.; Ball, 
J.B.; Cleary, E.D. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 3p. NTIS, PC A02/MF 
A01. Order Number DE81023213. 

From Particle accelerator conference; Washington, DC, 


USA (11 Mar 1981). 
The superconducting conversion of the Oak Ridge Isochron- 


ous Cyclotron (ORIC) will replace the existing aluminum main 
magnet coils with a NbTi superconducting coil system to provide 
an increase in magnetic field from 1.9 to 3.3 T. The higher magnet- 
ic field will provide a three-fold increase in maximum energy capa- 
bility of the cyclotron for high mass ions. The conversion will in- 
clude a new beam extraction system, magnet yoke stiffening to 
counteract the increased magnetic forces, and minor modifications 
to the beam transport systems and shielding. 


24074 (CONF-810468—6) New developments in electro- 
static accelerator control systems. Biggerstaff, J.A. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 2p. NTIS, PC A02/MF AOl. Order Number 
DE8 1023226. 

From 3. international conference on electrostatic accelerator 
technology; Oak Ridge, TN, USA (13 Apr 1981). 

Digital control systems for electrostatic accelerators have 
survived adolescence and are now ready to begin making a mature 
contribution to accelerator operations. 


24075 (CONF-810468—7) Oak Ridge 25-MV tandem ac- 
celerator. Jones, C.M. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 6p. NTIS, PC 
A02/MF AO1. Order Number DE81023188. 

From 3. international conference on electrostatic accelerator 
eee Oak Ridge, TN, USA (13 Apr 1981). 

A brief description is presented of the scope and status of 
the heavy ion accelerator facility, and status of the project is dis- 
cussed. Initial operation of the 25 MV tandem accelerator from Na- 
tional Electrostatics Corporation is covered. (GHT) 


24076 (CONF-8010101—3) Isotope targets prepared by 
vapor deposition. Thomas, G.E. (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. 17p. NTIS, PC 
A02/MF AO1. Order Number DE81023813. 

From 9. world conference of the International Nuclear 
Target Development Society; Gatlinburg, TN, USA (12 Oct 1980). 

As the state of the art for producing thin films has devel- 
oped, the parameters set by the experiments have in turn become 
more stringent. Often these targets must be of high purity, extreme- 
ly thin, self-supporting, and of accurately determined thickness. In 
addition, the target material may be an expensive isotope which 
must be reduced to elemental form at the time of vapor deposition. 
Methods of producing some of these targets will be discussed with 
such examples as calcium, magnesium and boron. 


24077 (CONF-8010111—3) 1979-1980 tandem accelerator 
report. Yntema, J.L.; DenHartog, P.K.; Billquist, P.; 
Munson, F. (Argonne National Lab., IL (USA)). 1980. Con- 
tract W-31-109-ENG-38. 4p. NTIS, PC A02/MF AOl. 
Order Number DE81023815. 

From Symposium of Northeastern Accelerator personnel; 
Madison, WI, USA (13 Oct 1980). 

A very brief summary is given of the operations of the Ar- 
gonne tandem Van de Graaff accelerator during 1978-1980. Men- 
tion is made of the corona tube system maintenance, the micro- 
processor used in the terminal to index stripper-foil positions, and 
the sputter ion source performance. Ion source development is also 
mentioned. (GHT) 


24078 (CONF-8010111—4) Performance of the carbon 
stripping foils in the Argonne FN tandem. Den Hartog, P.K.; 
Munson, F.; Heath, C.; Thomas, G. (Argonne National 
Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 14p. 
NTIS, PC A02/MF A0O1. Order Number DE81023722. 
From Symposium of Northeastern Accelerator personnel; 
Madison, WI, USA (13 Oct 1980). 
nm stripping foils produced by the glow discharge 
cracking of ethylene were produced and the foils were tested in the 
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Argonne FN tandem accelerator. The results are presented and the 
characteristics of stripping media are discussed. 


24079 (CONF-8010127—8) Muon circulation in the 
FNAL precooler. Colton, E.P. (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. 7p. NTIS, PC 
A02/MF AO1. Order Number DE81023826. 

From Neutrino mass mini-conference; Cable, WI, USA (1 
Oct 1980). 

The pions produced simultaneously with antiprotons are uti- 
lized to provide a circulating beam of decay muons that can serve 
as a source of neutrinos. The considered design indicates a primary 
produced flux of 1.5 x 10° decay muons per incident proton pulse. 


24080 (FERMILAB-Conf—81/39-EXP) Review of pro- 
grammable systems associated with Fermilab experiments. 
Nash, T. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). May 1981. Contract AC02-76CH03000. 33p. 
(CONF-810539—2). NTIS, PC A03/MF A0O1. 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

The design and application of programmable systems for 
Fermilab experiments are reviewed. The high luminosity fixed 
target environment at Fermilab has been a very fertile ground for 
the development of sophisticated, powerful triggering systems. A 
few of these are integrated systems designed to be flexible and to 
have broad application. Many are dedicated triggers taking advan- 
tage of large scale integrated circuits to focus on the specific needs 
of one experiment. In addition, the data acquisition requirements of 
large detectors, existing and planned, are being met with program- 
mable systems to process the data. Offline reconstruction of data 
places a very heavy load on large general purpose computers. This 
offers a potentially very fruitful area for new developments involv- 
ing programmable dedicated systems. Some of the present thinking 
at Fermilab regarding offline reconstruction processors will be de- 
scribed. 


24081 (LA—8750-MS) Accelerator power concepts using 
isolated transmission lines. Nunnally, W.C. (Los Alamos 
Scientific Lab., NM (USA)). May 1981. Contract W-7405- 
ENG-36. 1llp. NTIS, PC A0O2/MF AOl. Order Number 
DE8 1024053. 

This report outlines the rationale and the advantages of 
using multiple transmission-line sections isolated by transit time and 
inductance in accelerating high-current (= 10 -kA), short-pulse (= 
100-ns) particle beams to the multimegavolt level. The main advan- 
tages of this system include reducing the number of output switches 
required per output pulse by nearly an order of magnitude over 
conventional systems and increasing the system capability for rep- 
etition-rate operation. The isolated transmission-line concept is de- 
veloped, and possible modes of operation are outlined. In addition, 
a point design of a 10-kA short-pulse accelerator is presented. 


24082 (LA-UR—81-973(Rev.)) High-current-density coils 
for high-radiation environments. Harvey, A. (Los Alamos 
National Lab., NM (USA)). 1981. Contract W-7405-ENG- 
36. 4p. (CONF-810340—S5(Rev.)). NTIS, PC A02/MF AOl1. 

From 7. international conference on magnet technology; 
Karlsrube, F.R. Germany (30 Mar 1981). 

The limits on current density for continuous operation of in- 
directly cooled mineral-insulated coils are explored by thermal anal- 
ysis, and the criteria for cable optimization are established. The in- 
sulation system, compacted magnesium oxide powder, has these ad- 
vantages: (1) radiation insensitivity - no detectable degradation at 
10'* rads, with no reason to expect this to be close to any limit; (2) 
flexibility - enabling standard coil-winding practice to be followed, 
without the problems of fired ceramics; (3) good thermal conduc- 
tivity - 2.36 W/m.K at room temperature; (4) high-temperature sta- 
bility - making the metal components of the coil determine the 
operational temperature limit, rather than the insulation system as 
in conventional coils. The cooling system avoids oxidation prob- 
lems caused by radiolysis of water. Other potentially radiation-sen- 
sitive components also are discussed. An example is given of the 
design procedure. The feasibility of extending the technique to 
commercial fusion reactor coils is examined. 
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24083 (LA-UR—81-1449) Utilization of the EBIS with 
RFQ linacs. Hamm, R.W.; Wangler, T.P. (Los Alamos Na- 
tional Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 
13p. (CONF-810579—1). NTIS, PC A02/MF AO1. 

From 2. workshop on EBIS and related topics; Saclay, 
France (12 May 1981). 

radio-frequency quadrupole (RFQ) is a new linear ac- 

celerator structure in which rf electric fields are used to simulta- 
neously focus, bunch, and accelerate an ion beam. Since the RFQ 
can provide strong focusing and adiabatic bunching at low veloci- 
ties, it can capture almost all of the ions extracted from an Electron 
Beam Ion Source (EBIS) at a low voltage and accelerate them to 
an energy of 1 to 2 MeV/nucleon in a distance of only a few 
meters. A successful test at the Los Alamos National Laboratory 
has confirmed the calculated performance of this structure and has 
stimulated interest in its use with the EBIS for a variety of applica- 
tions. The general properties of the RFQ are reviewed, and the uti- 
lization of the EBIS with this structure is discussed. Several design 
examples of this combination are also presented. 


24084 (LA-UR—81-1576) Design of the RSX11M Q 
system. Harrison, J.F.; Kozlowski, T.; Floyd, R.A.; Amann, 
J.F.; Anderson, G.T.; Oothoudt, M.A.; Perry, D.G. (Los 
Alamos National Lab., NM (USA)). 1981. Contract W-7405- 
ENG-36. 12p. (CONF-810523—5). NTIS, PC A02/MF 
AOl. 

From Topical conference on computerized data acquisition 
in particle and nuclear physics; Oak Ridge, TN, USA (28 May 
1981). 

, The present LAMPF Q data acquisition/analysis software 
system is being converted to run under the RSX-11M operating 
system. Major subsystems have been redesigned to be compatible 
with RSX-11M and to provide enhanced functionality. In addition, 
two new major subsystems have been designed: a test package sub- 
system and a real-time parameter array subsystem. 


24085 (LBL—11724) Operating experience with a new 
accelerator control system based upon microprocessors. Ma- 
gyary, S.; Lancaster, H.; Selph, F.; Fahmie, M.; Timossi, C.; 
Glatz, J.; Ritchie, A.; Hinkson, J.; Benjegerdes, R.; Brodzik, 
D. (Lawrence Berkeley Lab., CA (USA)). Mar 1981. Con- 
tract W-7405-ENG-48. 4p. (CONF-810314—165). NTIS, PC 
A 02/MF AO1. Order Number DE81023201. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

This paper describes the design and operating experience 
with a high performance control system tailored to the require- 
ments of the SuperHILAC accelerator. A large number (20) of the 
latest 16-bit microcomputer boards are used in a parallel-distributed 
manner to get a high system bandwidth. Because of the high band- 
width, software costs and complexity are significantly reduced. The 
system by its very nature and design is easily upgraded and re- 
paired. Dynamically assigned and labeled knobs, together with 
touch-panels, allow a flexible and efficient operator interface. An 
X-Y vector graphics system provides for display and labeling of 
real-time signals as well as general plotting functions. This control 
system allows attachment of a powerful auxiliary computer for sci- 
entific processing with access to accelerator parameters. 


24086 (SLAC-PUB—2705) High-current, short-pulse, 
RF-synchronized electron gun for the Stanford Linear Accel- 
erator. Sinclair, C.K.; Miller, R.H. (Stanford Linear Accel- 
erator Center, CA (USA)). Feb 1981. Contract ACO03- 
76SF00515. 3p. (CONF-810314—161). NTIS, PC A02/MF 
AOl. 

From Particle accelerator conference; Washington, DC, 


USA (11 Mar 1981). 
For the generation of intense single and multiple bunches of 


electrons (> 8 nc per bunch) for accelerator studies at SLAC, a 
high peak current photoemission electron gun has been developed. 
A gallium arsenide photocathode is illuminated by the optical beam 
from a frequency doubled, actively mode-locked and Q-switched 
Nd:YAG laser. The mode-locked optical pulses are of variable, sub- 
nanosecond width and occur with a spacing of 8.4 nsec, synchro- 
nized with the 2856 MHz accelerator rf. The gun is designed to be 
space charge limited at 15 A and 200 kV, although emission of 60 
A was obtained with a 57 kV test structure, corresponding to a cur- 
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rent density of 180 A/cm*. With the proper choice of laser wave- 
length, the electron beam may be 40% longitudinally polarized. 


24087 (UCRL—85738) Experiments in magnetic switch- 
ing. Birx, D.L.; Lauer, E.J.; Reginato, L.L.; Rogers, D. Jr.; 
Smith, M.W.; Zimmerman, T. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 29 May 1981. Contract W-7405- 
ENG-48. 9p. (CONF-810659—4). NTIS, PC A02/MF AOI. 

From 3. IEEE international pulsed power conference; Albu- 
querque, NM, USA (1 Jun 1981). 

Magnetic switching offers an alternative to overcoming the 
rep-rate and life limitations of the spark gaps in the ETA/ATA in- 
duction accelerators. The principle has been applied for many years 
to radar modulators but at much lower power levels and longer 
pulse lengths. Comparatively recent developments in magnetic ma- 
terials together with some optimal circuits have made it possible to 
go well beyond the state of the art. A magnetic modulator has been 
built which steps up and compresses a 25 kV, 5 ps pulse into a 250 
kV, 50 ns pulse. A second magnetic modulator has been built and 
installed to replace four Blumleins and spark gaps in order to pro- 
vide triggers for the complete ETA injector and accelerator. The 
paper outlines some practical and theoretical considerations affect- 
ing the design of the magnetic pulse generator. 


24088 High-temperature, high-pressure bonding of nested 

tubular metallic components. Quinby, T.C. (to Dept. of 

Energy). US Patent 4,231,507. 4 Nov 1980. Filed date 9 Jan 
979. vp. 

PAT-APPL-002, 140. 

This invention is a tool for effecting high-temperature, high 
compression bonding between the confronting faces of nested, tubu- 
lar, metallic components. In a typical application, the tool is used to 
produce tubular target assemblies for irradiation in nuclear reactors 
or particle accelerators, the target assembly comprising a uranium 
foil and an aluminum-alloy substrate. The tool preferably is com- 
posed throughout of graphite. It comprises a tubular restraining 
member in which a mechanically expandable tubular core is mount- 
ed to form an annulus with the member. The components to be 
bonded are mounted in nested relation in the annulus. The expand- 
able core is formed of individually movable, axially elongated seg- 
ments whose outer faces cooperatively define a cylindrical pressing 
surface and whose inner faces cooperatively define two opposed, 
inwardly tapered, axial bores. Tapered rams extend respectively 
into the bores. The loaded tool is mounted in a conventional hot- 
press provided with evacuation means, heaters for maintaining its 
interior at bonding temperature, and hydraulic cylinders for main- 
taining a selected inwardly directed pressure on the tapered rams. 
With the hotpress evacuated and the loaded tool at the desired tem- 
perature, the cylinders are actuated to apply the selected pressure 
to the rams. The rams in turn expand the segmented core to main- 
tain the nested components in compression against the restraining 
member. These conditions are maintained until the confronting 
faces of the nested components are joined in a continuous, uniform 
bond characterized by high thermal conductivity. 


24089 (LA-tr—80-26) CRYEBIS II: characteristics of the 
base-methods of study. Note SFEC T.10. (Los Alamos Scien- 
tific Lab., NM (USA)). Aug 1980. Translation source infor- 
mation not available . 41p. NTIS, PC A03/MF AO1. 

Development of the electron beam ion source at Orsay is de- 
scribed, including source description, the electron gun, injection of 
neutrals, vacuum systems, and choice of ions. Performance of the 
source is shown. (GHT) 


24090 Forced-circulation cooling system for the Argonne 
superconducting heavy-ion linac. Nixon, J.M.; Bollinger, 
L.M. (Argonne National Lab., IL). Advances in Cryogenic 
Engineering ; 25: 317-325(1980). 

The Argonne superconducting heavy-ion linac is a prototype 
heavy-ion accelerator used to increase the energy of an ion beam 
from a tandem electrostatic accelerator. The accelerating elements 
are split-ring-type resonators with hollow niobium drift tubes 
mounted in cylindrical housings. The housings are made of explo- 
sively bonded niobium clad copper. The resonators, along with su- 
perconducting solenoid focusing magnets are positioned axially in 
cryostats on support structures which also serve as helium supply 
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and return manifolds. The resonators and magnets are cooled by a 
continuous forced-flow circulation of liquid helium directly from a 
refrigerator. The colling system consists of the refrigerator, a 1000- 
liter dewar with built-in heat exchanger coil, a 46-m* helium gas 
storage tank, three distribution boxes with valves, heat exchangers, 
and transfer line ports, connected by a 20-m-long, liquid-nitrogen- 
shielded, coaxial distribution line. Design and operation of the cool- 
ing system are described. (WHK) 


24091 First year of Mark-J at PETRA. Barber, D.P.; 
Becker, U.; Benda, H. (Technische Hochschule, Aachen, 
Germany). pp 126-173 of Proceedings of the 1979 interna- 
tional conference on two-photon interactions. Gunion, J.F. 
(ed.). Davis, CA; University of California (1979). 

From International conference on two-photon interactions; 


Lake Tahoe, CA, USA (30 Aug 1979). 
The Mark-J detector is designed to measure and distinguish 


hadrons, electrons, neutral particles, and muons. It covers a solid 
angle of phi = 27 and 6 = 9° to 171° (@ is the polar and phi is the 
azimuthal angle). The detector is symmetrical in both phi and @ di- 
rections. The physics objectives of this detector are: to measure the 
interference effects between weak and electromagnetic interactions 
by studying the charge asymmetry in the reaction e*e™ — p* pu 
with an accuracy of 1%, to measure the total hadron production 
cross section, to study various quantum electrodynamic processes, 
to measure pe and p hadron events and to study asymmetries asso- 
ciated with these events which can come from weak interaction ef- 
fects, and to search for new quarks and heavy leptons. 


4304 Storage Rings 


24092 (BNL—51387) Final report of the radiation heat- 
ing task force. Bozoki, G.; Brown, D.; Brown, H. (Brookha- 
ven National Lab., Upton, NY (USA)). 18 Mar 1981. Con- 
tract AC02-76CHO00016. 26p. NTIS, PC A03/MF AOI1. 
Order Number DE8 1024326. 

This report discusses the ISABELLE Mark 6 radiation heat- 
ing experiment and summarizes the work done by others. It con- 
cludes with recommendations for further work. 


24093 (CONF-790885—, pp 72-75) Report on CESR, the 
Cornell electron storage ring. McDaniel, B.D. (Cornell 
Univ., Ithaca, NY). 1979. NTIS, PC A99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

The status and progress of CESR, the Cornell Electron Stor- 
age Ring are described. CESR is an electron-positron storage ring 
which is designed to operate over the range from 3 to 16 GeV 
center of mass energy, with capability of eventual extension to 20 
GeV in the center of mass. The luminosity will peak at 16 GeV at 
the design level of 10°?/cm”/sec. 


24094 (CONF-790885—, pp 305-313) Present status of 
the LEP project and some comments on the limitations of 
e*e™ storage rings. Keil, E. (CERN, Geneva, Switzerland). 
1979. NTIS, PC A99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

is paper consists of two parts. The first two chapters are 

devoted to LEP, the CERN project for an e*e™ storage ring of 
about 30 km circumference, covering an energy range from 22 to 
130 GeV. The first chapter contains the main considerations upon 
which the design and the performance estimates are based. The 
second chapter describes those engineering aspects in which LEP 
differs most from smaller machines. In the second part, Chapter 3, 
scaling laws are discussed of several important phenomena for ma- 
chines even larger than LEP. This includes size and cost, the RF 
system, interaction region design, beam strahlung, quadrupole radi- 
ation, and collective phenomena, e.g., bunch lengthening. 


24095 (DOE/ER/10716—T1) Study of electron target 
experiment. Annual progress report, July 1, 1980-June 30, 
1981. Lee, W.; Wilson, R.R. (Columbia Univ., Irvington-on- 
Hudson, NY (USA). Nevis Labs.). Apr 1981. Contract 
AC02-80ER10716. 8p. NTIS, PC A02/MF AOl. Order 
Number DE81023410. 
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A design is discussed for a 10 to 15 GeV electron storage 
ring capable of satisfying the following criteria: a luminosity of 4 x 
10**cm~*sec™! for collisions between 10 GeV electrons and 1000 
GeV protons; the option of colliding either e* or e~ of either heli- 
city; a positron filling time of less than 10 minutes; a free space of 
+- 6.5 m at the interaction point; the construction and installation 
to interfere minimally with the commitments of Fermilab; and a 
minimal impact on the operation and control of the proton beam 
when not running in the e-p colliding mode. 


24096 Status of the Novosibirsk storage ring VEPP-4. Si- 
dorov, V.A. pp 234-243 of Proceedings of the 1979 interna- 
tional conference on two-photon interactions. Gunion, J.F. 
(ed.). Davis, CA; University of California (1979). 

From International conference on two-photon interactions; 
Lake Tahoe, CA, USA (30 Aug 1979). 

The storage ring VEPP-4 is an installation designed for ex- 
periments with electron-positron colliding beams in the energy 
range up to 2 x 7 GeV. The scheme of the whole modern complex 
is shown. A 40 MeV electron linac serves as a source of electrons 
and positrons. The high-frequency power of the linac is provided 
by a pulsed Gyrokon (power 50 MWt, frequency 430 MHz). 7 
MeV positrons obtained after conversion or electrons of the same 
energy are injected into the synchrotron B-4 in which they are ac- 
celerated up to 350 MeV. The old ring VEPP-3 is used as a boost- 
er. The repetition rate of injection cycles into VEPP-3 is 1 Hz, the 
storage time is about 1 minute for electrons and 10 to 20 minutes 
for positrons. The injection into VEPP-4 is performed at the 
energy of 1.8 GeV. The electron-positron storage ring VEPP-4 
consists of two half-rings with an average radius of 45.5 m connect- 
ed with two long straight sections. The injection channels (40 m 
long) are installed in one of them as well as high-frequency cavities 
and four doublets of quadrupole lenses for focusing and matching 
of the straight section with the half rings. The second straight sec- 
tion (about 55 m long) is suited for experiments. It contains three 
interaction regions (one central - A, and two lateral - B and C) as 
well as 15 quadrupole lenses providing the necessary beam param- 
eters in the interaction regions. 


24097 Prospects for LEP. Landshoff, P.V. (Cambridge 
Univ., England). pp 263-278 of Proceedings of the 1979 in- 
ternational conference on two-photon interactions. Gunion, 
J.F. (ed.). Davis, CA; University of California (1979). 

From International conference on two-photon interactions; 
Lake Tahoe, CA, USA (30 Aug 1979). 

The LEP machine and some physics aims of the machine, in- 
cluding two-photon physics and doubly-deep inelastic scattering, 
are described. 


44 INSTRUMENTATION 
4401 Radiation Instrumentation 
REFER ALSO TO CITATION(S) 23224, 24091, 24343, 24471 


24098 (BDX—613-2638) Chromium thickness measure- 
ment by x-ray fluorescence. Lembke, J.R. (Bendix Corp., 
Kansas City, MO (USA)). Jun 1981. Contract AC04- 
76DP00613. 2ip. NTIS, PC A02/MF AO1. Order Number 
DE81023771. 

Chromium plating thickness on a gold surface was measured 
using x-ray spectroscopy. In the 10- to 15-um range of interest, 
adequate resolution and repeatability were achieved with a count 
time of less than 2 minutes. The success of this application suggests 
that the technique might be adapted to a wide range of coating 
thickness measurement problems. 


24099 Properties of argon-ethane/methane mixtures for 
use in proportional counters. Behrends, S.; Melissinos, A.C. 
Rochester, NY; Univ. of Rochester (1981). 46p. (NP— 
1903448). 

Properties of argon/ethane and argon/methane mixtures for 
use in proportional counters have been investigated. Multiplication 
and resolution are reported as a function of gas mixture and pres- 
sure for x-rays and charged particles. It is found that filtered indus- 
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trial natural gas can be used as a substitute for pure methane gas in 
the operation of proportional counters. 


24100 (LA-UR—81-1655) Sub-nanosecond jitter, repet- 
itive impulse generators for high reliability applications. 
Krausse, G.J.; Sarjeant, W.J. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 7p. (CONF- 
810659—3). NTIS, PC A02/MF AOI. 

From 3. IEEE international pulsed power conference; Albu- 
querque, NM, USA (1 Jun 1981). 

w jitter, high reliability impulse generator development 
has recently become of ever increasing importance for developing 
nuclear physics and weapons applications. The research and devel- 
opment of very low jitter (< 30 ps), multikilovolt generators for 
high reliability, minimum maintenance trigger applications utilizing 
a new class of high-pressure tetrode thyratrons now commercially 
available are described. The overall system design philosophy is de- 
scribed followed by a detailed analysis of the subsystem component 
elements. A multi-variable experimental analysis of this new tetrode 
thyratron was undertaken, in a low-inductance configuration, as a 
function of externally available parameters. For specific thyratron 
trigger conditions, rise times of 18 ns into 6.0- loads were 
achieved at jitters as low as 24 ps. Using this database, an integrat- 
ed trigger generator system with solid-state front-end is described 
in some detail. The generator was developed to serve as the Master 
Trigger Generator for a large neutrino detector installation at the 
Los Alamos Meson Physics Facility. 


24101 (LBL—11700, pp 52-54) Physical characterization 
of energetic heavy-ion beams. Schimmerling, W.; Curtis, 
S.B.; Subramanian, T.S.; Gabor, G.; Kaplan, 8. Sadoff, A.J. 
Mar 1981. NTIS, PC A08/MF AOI. 

In Biology and medicine division annual report, 1979-1980. 

The maximum energy deposition of high-energy heavy ion 
beams used for biomedical research and clinical trials is determined 
by the amount of material in the target volume (e.g., tissue in radi- 
ation therapy) and the amount of various materials required for 
beam control and modification (water columns, ridge filters, colli- 
mators, and beam flattening foils). A significant fraction of the inci- 
dent heavy ion beam will undergo a nuclear reaction in these mate- 
rials. The products of these nuclear interactions will, in general, 
have different biological effectiveness, or quality, in the target 
volume. In the case of radiation therapy and the irradiation of ani- 
mals, these nuclear interaction products constitute the distal dose as 
well as the dose to nontarget tissues. This project is concerned with 
the measurement and prediction of the components of the radiation 
field, their fluence, and their velocity spectra, all of which are re- 
quired to predict their biological action. To identify every particle 
in the radiation field and measure its velocity, a multidetector parti- 
cle indetification spectrometer has been designed and built, consist- 
ing of a channel plate time-of-flight telescope, pulse ionization 
chambers, and a 10-element silicon detector telescope, as well as 
scintillation counters and multiwire proportional chamber for beam 
definition. 


24102 (MLM—2808) Mound’s thermoluminescent per- 
sonnel dosimeter for neutron and photon monitoring. Ander- 
son, M.E.; Crain, S.L. (Mound Facility, Miamisburg, OH 
(USA)). 25 Jun 1981. Contract AC04-76DP00053. 16p. 
NTIS, PC A02/MF AO1. Order Number DE81024408. 

Mound has adopted a thermoluminescent personnel neutron 
dosimeter to replace NTA film because of the film’s poor sensitiv- 
ity to lower energy neutrons. Energy calibration for the TL dosi- 
meter is obtained from the ratio of responses of two “LiF crystals, 
one filtered on the front side with cadmium and the other on the 
back. This permits the dosimeter to be worn in all laboratory areas 
without the necessity of administrative control for assigning calibra- 
tion factors. A single 7LiF crystal is used to correct the two *LiF 
readings for photon response. Only one ‘LiF crystal is needed be- 
cause both sides of it are filtered with tin, as are the non-cadmium 
sides of the *LiF crystals. The former TL photon dosimeter was 
also redesigned and now consists of three “LiF crystals - in the tin 
filtered crystal used in the neutron dosimeter, a crystal filtered on 
both sides with brass, and an unfiltered crystal. The holder for the 
neutron and photon dosimeters also contains the personnel security 
credential. The calibrations and performances of both dosimeters 
are discussed. 
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24103 (PNL—3747) Develop real-time dosimetry con- 
cepts and instrumentation for long-term missions. Technical 
progress, February 1980-February 1981. Braby, L.A. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Apr 
1981. Contract AC06-76RL01830. 13p. NTIS, PC A02/MF 
AOl. 

The goal of this project is to develop a rugged portable dosi- 
metry system, based on microdosimetry techniques, which will 
measure dose and evaluate dose equivalent in a mixed radiation 
field. Development of the desired dosimetry system can be divided 
into three distinct areas: development of 1) radiation detector, 2) 
electronic system, and 3) mathematical techniques. Work has pro- 
ceeded satisfactorily in all three of these areas during the first year 
of this effort. 


24104 (UCID—19046) Position sensitive counter develop- 
ment at the linac. Becker, J.A. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 20 May 1981. Contract W-7405- 
ENG-48. 14p. NTIS, PC A02/MF AOl1. 

In a novel application of the multiwire proportional counter 
we have imaged a collimated neutron beam. Although preliminary, 
the results are of sufficient import to be described here because of 
the potential wide application of the multiwire proportional counter 
to Laboratory problems. The counter was operated with a counting 
gas pressure of 20 Torr; the counting gas was pure CyHio. The ra- 
diator was a *°U foil. Under these conditions, the counter is (1) 
relatively insensitive to charged particles (other than fission frag- 
ments), (2) insensitive to y-radiation, and (3) has an efficiency for 
the detection of fission fragments independent of incident neutron 
energy over a wide range of neutron energies. 


24105 (UNI-SA—82) Automated personnel radiation 
monitor. Sterling, S.G. (UNC Nuclear Industries, Inc., Rich- 
land, WA (USA)). 1 Jun 1981. Contract AC06-76RL01857. 
20p. NTIS, PC A02/MF A0O1. Order Number DE81024329. 

An automated Personnel Low-Level Radiation Portal Moni- 
tor has been developed by UNC Nuclear Industries, Inc. It is 
micro-computer controlled and uses nineteen large gas flow radi- 
ation detectors. By employing a micro-computer, sophisticated 
mathematical analysis is used on the detector informational data 
base to determine the statistical probability of contamination. This 
system provides for: (1) Increased sensitivity to point source con- 
tamination; (2) Real time background level compensation before 
and during Portal occupancy; (3) Variable counting periods as nec- 
essary to provide a significant statistical probability of contamina- 
tion; (4) Continuous self-testing of system components, detector 
operability and sensitivity; and (5) Multiple modes of operation al- 
lowing the operator/owner control from continuous walk-through 
(for SNM detection at gates) to complete whole body counts (at 
step-off points from radiation zones). Sr-90 sources of .005 uCi can 
be detected from the hands and feet with a 90% confidence level, 
less than .1% false alarm rate with background levels up to 0.1 
mR/hr. For the occupants periphery adjacent to the detectors, a 
sensitivity of .01 uCi is readily attainable. Alpha particle detection 
is legitimately available on hands, due to close proximity detection 
and thin Mylar detector cover techniques. 


24106 Developments in tritium monitoring. McElroy, 
R.G.C.; Osborne, R.V. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario). pp 169-174 of Proceedings: tritium 
technology in fission, fusion, and isotopic applications. Wit- 
tenberg, L.J. (comp.). La Grange Park, IL; American Nu- 
clear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Progress in three aspects of tritium monitoring is described: 
(1) a truly portable tritium monitor, similar in size to a normal 
gamma survey meter, is being developed for individual assessments 
of tritium hazards. Only inexpensive mechanical and electrical com- 
ponents are used. The range of the instrument is up to 2000 
(MPC)/sub a/ with a resolution of 1 (MPC)/sub a/; (2) permeable 
membranes are useful for the separation of HTO from gas streams 
containing other radioactive species. Experimental measurements 
on Nafion, a polymer developed by Du Pont, indicate that discrimi- 
nation ratios of 10° and 10‘, for HTO relative to HT and Xe re- 
spectively are achievable; (3) Nafion is also useful for the direct 
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transfer of tritiated water from a gaseous stream to a liquid scintil- 
lator. An ability to measure down to 10”? (MPC)/sub a/ is possible 
using this technique. 


24107 Tritium suface contamination: the special problem. 
Whitlock, G.D. (Hughes Whitlock Ltd., Malvern, —- 
pp 330-333 of Proceedings: tritium technology in fission, 
fusion, and isotopic applications. Wittenberg, L.J. (comp.). 
La Grange Park, IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

An instrument is described which is capable of the direct 
measurement of Tritium surface contamination. Consideration of 
the fundamental physics involved shows that air absorption of the 
low energy (18.6 keV) 8 emission makes it necessary to ensure that 
the detector is 0.02 in (0.5 mm) +- 0.005 in (0.125 mm) from the 
surface over the whole detector area to achieve an acceptable mea- 
surement error (+-25%) and that outside this region the error is 
potentially infinite. Practical experience of direct measurements of 
the working surfaces suggests that swipes of smooth bench tops can 
be in error by more than a factor of 1000. The magnitude of the 
errors shown in these observations gives cause for concern for the 
radiological hazard of so called fixed contamination where Tritium 
is concerned because of the absorption through the skin and inhala- 
tion of volatile fractions. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 24114 
4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 23071, 23118, 23191, 23510, 23963, 24040 


4404 Well Logging Instrumentation 


REFER ALSO TO CITATION(S) 23162 


24108 (LA-UR—81-1619) New NMR well logging/frac- 
ture mapping technique with possible application of SQUID 
NMR detection. Jackson, J.A. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 6p. (CONF- 
810660—2). NTIS, PC A02/MF AOl1. 

From SQUID applications to geophysics workshop; Los 
Alamos, NM, USA (2 Jun 1981). 

A new method for making NMR measurements has been de- 
veloped that potentially can receive NMR signals from a precise 
distance into the geologic formation. It is based on the production 
of a toroidal region of homogeneous radial magnetic field near the 
mid-plane between two magnets arranged axially so their fields 
oppose between them. NMR signals have been detected from such 
a region in the laboratory. Preliminary data have been extrapolated 
to the projected performance of a logging tool using superconduct- 
ing magnets. The presence of cryogenic temperatures required for 
these magnets may make signal detection using SQUIDs a logical 
consideration. Preliminary comparison of normal and SQUID 
NMR detection shows that near the borehole (< 18 in.) standard 
NMR detection is probably superior; at greater distances SQUID 
detection may be advantageous. Directional detection of the signal 
may allow fractures near the wellbore to be mapped. Use of 
SQUID detection may be useful for this application. 


45 EXPLOSIONS AND EXPLOSIVES 
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24109 (LA—8816-MS) Numerical calculation of shock-to- 
detonation from projectile impact. Fu, J.H.M.; Cort, G.E. 
(Los Alamos Scientific Lab., NM (USA)). Apr 1981. Con- 
tract W-7405-ENG-36. 14p. NTIS, PC A02/MF AOl1. Order 
Number DE81024055. 
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The results are described of some numerical calculations of 
the impact of steel cylinders and spheres on the plastic-bonded high 
explosive PBX 9501. The calculations were carried out by a reac- 
tive, multicomponent, two-dimensional, Eulerian hydrodynamic 
computer code, 2DE. The 2DE computer code is a finite-difference 
code that uses the donor-acceptor-cell method to compute mixed 
cell fluxes. The mechanism of shock initiation to detonation in het- 
erogeneous explosives is best described as local decomposition at 
hot spots that are formed by shock interactions with density discon- 
tinuities. The liberated energy strengthens the shock so that as it 
interacts with additional inhomogeneities, hotter hot spots are 
formed, and more of the explosive is decomposed. The shock wave 
grows stronger until a detonation begins. This mechanism of initi- 
ation has been described numerically by the Forest Fire burn 
model, which gives the rate of explosive decomposition as a func- 
tion of local pressure. The parameters in the Forest Fire burn 
model have been developed from experiments where the induced 
shock approximates a plane wave and are applied here to a situa- 
tion where the induced shock is a divergent wave with curvature 
that depends on the size and shape of the projectile. The calculated 
results have been compared with results from experiments involv- 
ing instrumented mock and live high explosives, with projectiles of 
varying sizes, shapes, and velocities. Good agreement between the 
calculated and experimental data was found. 


24110 (UCRL—53125) Modei testing of a 1-kg high-ex- 
plosive-cell maze. Bacigalupi, C.M.; Burton, W.A. (Law- 
rence Livermore National Lab., CA (USA)). 1 Apr 1981. 
Contract W-7405-ENG-48. 63p. NTIS, PC A04/MF AOl1. 

The basement of the proposed High Explosives Applications 
Facility (Building 353) at the Lawrence Livermore National Labo- 
ratory includes several explosive test cells for the assembly and/or 
storage of up to 10 kg of high explosive (HE). This document re- 
ports 1/8-scale and 1/4-scale model tests conducted to confirm 
maze design criteria, to determine the cell explosive weight limit 
based on an allowable 10 psi reflected shock pressure at the hall- 
way-maze doorway, and to specify permissible areas for handling 
HE within the cell. The integrity of cube-root scaling of the explo- 
sive charges detonated in the 1/8-scale model was verified by ex- 
plosive testing in a comparable 1/4-scale model. Reflected shock 
pressures in the hallway adjacent to the maze and the effect of HE 
charge orientation were investigated and are also reported. 


24111 (UCRL—84990) Modeling two-dimensional shock 
initiation and detonation-wave phenomena in PBX 9404 and 
LX-17. Tarver, C.M.; Hallquist, J.O. (Lawrence Livermore 
National Lab., CA (USA)). 15 May 1981. Contract W-7405- 
ENG-48. 12p. (CONF-810602—29). NTIS, PC A02/MF 
AOl. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

The ignition and growth concept of reactive flow in hetero- 
geneous solid explosives is incorporated into a two-dimensional, 
finite element, Lagrangian code and used to model shock initiation 
and detonation wave propagation experiments on PBX 9404 and 
LX-17. The failure radii and corner turning abilities of detonating 
PBX 9404 and LX-17 are calculated. Two-dimensional shock initi- 
ation experiments on LX-17 which produce both failing and diverg- 
ing detonation waves are accurately simulated. 


24112 (UCRL—85001) Modeling studies of the perform- 
ance characteristics of composite explosives. Westmoreland, 
C.; Lee, E.L. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). May 1981. Contract W- 
7405-ENG-48. 7p. (CONF-810602—26). NTIS, PC A02/ 
MF AOl. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981) 

A model for the initiation and detonation of composite ex- 
plosives is proposed which considers both monopropellant and fuel- 
oxidizer reactions. This reactive model has been incorporated into 
an Eulerian hydrocode and used to simulate experimental results on 
composite explosives. The model accounts for variations in compo- 
sition without the need to readjust rate parameters for each new 
mixture studied. A limited comparison shows that the calculated 
failure diameter as a function of composition is in reasonable agree- 
ment with experimental results. Calculations of idealized, repre- 
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sentative systems indicate that a two-mode detonation behavior is 
unlikely, since the components interact strongly through the pres- 
sure dependent deflagration rate law. The calculations also show 
that either large transport coefficients or very small particle sizes 
are required to extract the energy of fuel-oxidizer mixtures in time 
to contribute effectively to explosive performance. 


24113 (UCRL—85034) Postdetonation behavior of con- 
densed high explosives by modern methods of statistical me- 
chanics. Ree, F.H. (Lawrence Livermore National Lab., CA 
(USA)). May 1981. Contract W-7405-ENG-48._ IIp. 
(CONF-810602—27). NTIS, PC A02/MF AO1. 

From 7. symposium on detonation; Annapolis, MD, USA (19 
Jun 1981). 

An a priori theory of statistical mechanics was recently used 
to compute the thermodynamic properties of Nez, Ox, COs, and 
H2O. In this paper, the a priori theory, together with the one-fluid 
van der Waals mixture model is used to compute postdetonation 
properties of three different high explosives - liquid NO, RX-23- 
AB, and hexanitrobenzene (HNB). The results show satisfactory 
agreement with the experimental Chapman-Jouguet (C-J) data and 
the C-J expansion adiabat deduced from the cylinder test data. By 
comparing the results with experimental data and with results ob- 
tained from the Jacobs-Cowperthwaite-Zwisler 3 (JCZ3) equation 
of state and the Becker-Kistiakowsky-Wilson (BKW) equation of 
state, it is demonstrated that the a priori theory is superior to the 
two semi-empirical models. The adiabatic gamma, -(¢ InP/é InV)/ 
sub s/, predicted from the a priori theory decreases uniformly with 
the volume expansion. Analysis of the shock-wave data of liquid 
CO indicates that carbon atoms condense into a diamondlike struc- 
ture rather than a graphitelike structure, as is assumed by current 
postdetonation models. 


4502 Nuclear 
REFER ALSO TO CITATION(S) 24184 


24114 (AD-A—088914) Propagation modeling and evalua- 
tion of communication system performance in nuclear envi- 
ronments. Final report 11 Nov 76-29 Feb 80. Rino, C.L. (SRI 
International, Menlo Park, CA (USA)). 29 Feb 1980. Con- 
tract DNA001-77-C-0038. 43p. NTIS, PC A03/MF AOI. 

This report summarizes propagation modeling work for pre- 
dicting communication-system performance in disturbed nuclear en- 
vironments. Simple formulas are developed that characterize the 
onset of scintillation, the coherence time of the scintillation, the co- 
herence bandwidth loss and associated delay jitter, plus the angle- 
of-arrival scintillation for radar applications. The calculations are 
based on a power-law phase-screen model, and they fully accom- 
modate a varying spectral index and arbitrary propagation angles 
relative to the principal irregularity axis. In a power-law environ- 
ment, the signal structure is critically dependent upon the power- 
law index, particularly under strong-scatter conditions. 


24115 (BDX—613-2451) Primer initiation. Final report. 
Wilkerson, J.S. (Bendix Corp., Kansas City, MO (USA)). 
May 1981. Contract AC04-76DP00613. 25p. NTIS, PC 
A02/MF AOl1. Order Number DE81023744. 

The study investigated two schemes to measure firing pin ki- 
netic energy and velocity to test reliability of a device to fire a per- 
cussion primer. One scheme substituted a force transducer for the 
primer. The other scheme, which used the measurement of the 
depth of firing pin penetration in a soft copper disk, was found 
preferable to the first scheme. The crater depth measurements in 
the second approach were a function of kinetic energy and inde- 
pendent of striking velocity over designated ranges. Results are 
presented and discussed. 


4503 Explosion Detection 
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REFER ALSO TO CITATION(S) 24216 


24116 (UCRL—53097) Operation Poorman. Pruvost, N.; 
Tsitouras, J. (Lawrence Livermore National Lab., CA 
(USA)). 18 Mar 1981. Contract W-7405-ENG-48. 36p. 
NTIS, PC A03/MF AOl1. Order Number DE81024097. 

The objectives of Operation Poorman were to design and 
build a portable seismic system and to set up and use this system in 
a cold-weather environment. The equipment design uses current 
technology to achieve a low-power, lightweight system that is con- 
figured into three modules. The system was deployed in Alaska 
during wintertime, and the results provide a basis for specifying a 
mission-ready seismic verification system. 
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24117 (AD-A—089136) Environmental information acqui- 
sition and maintenance techniques: reference guide. Final 
report. Riggins, R.E.; Young, V.T.; Goran, W.D. (Army 
Construction Engineering Research Lab., Champaign, IL 
(USA)). Aug 1980. 41p. NTIS, PC A03/MF AOl1. 

This report provides a guide to techniques for collecting, 
using and maintaining data about each of the 13 environmental 
technical specialties in the Environmental Impact Computer System 
(EICS). The technical specialties are: (1) ecology, (2) environmen- 
tal health, (3) air, (4) surface water, (5) ground water, (6) sociology. 
(7) economics, (8) earth science, (9) land use, (10) noise, (11) trans- 
portation, (12) aesthetics, and (13) energy and resource conserva- 
tion. Acquisition techniques are classified by the following general 
categories: (1) secondary data, (2) remote sensing, (3) mathematical 
modeling, (4) field work, (5) mapping/maps and (6) expert opinion. 
A matrix identifies the most appropriate techniques for collecting 
information on the EICS technical specialties. After selecting a 
method, the user may read an abstract of the report explaining that 
technique, and may also wish to obtain the original document for 
detailed information about applying the technique. Finally, this 
report offers guidelines on storing environmental information for 
future use, and on presenting that information effectively in envi- 
ronmental documents 


24118 (BNL—29497) Dynamics of the atmospheric 
boundary layer during the 1980 total solar eclipse. SethuRa- 
man, S. (Brookhaven National Lab., Upton, NY (USA)). 
1981. Contract ACO2-76CH00016. 24p. (CONF-810144—2). 
NTIS, PC A02/MF AOl1. 

From Solar eclipse symposium; New Delhi, India (28 Jan 
1981) 

An atmospheric boundary layer experiment was conducted 
at Raichur, India to study the variations in the surface shear stress, 
heat flux and the meteorological processes that take place during a 
total solar eclipse. Interesting results were observed regarding the 
evolution of the planetary boundary layer. Changes in atmospheric 
stability from unstable to stable to unstable were observed during 
different phases of the eclipse. Downward propagation of negative 
heat flux associated with decreasing scales of convective eddies was 
also observed during the eclipse 


24119 (CONF-801102—38) Numerical simulation of me- 
soscale atmospheric circulations over the Lake Michigan area. 
Yamada, T. (Argonne National Lab., IL (USA)). 1980. Con- 
tract W-31-109-ENG-38. 25p. NTIS, PC A02/MF AOI. 
Order Number DE81023726. 

From ASME winter annual meeting; Chicago, IL. USA (16 
Nov 1980) 

A three-dimensional mesoscale numerical model based on 
simplified second-moment turbulence-closure equations is used for a 
better understanding of airflow modification by Lake Michigan. Re- 
sults show airflow characteristics similar to those often observed in 
the area under late summer conditions. The model sensitivity stud- 
ies confirm that intensity and location of the lake breeze circula- 
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tions can vary considerably, for example, if synoptic winds change. 
Magnitudes of the computed eddy exchange coefficients over water 
are, as often observed, considerably smaller than the counterparts 
over land. 


24120 (UCRL—85367) Hierarchical set of models for es- 
timating the effects of air pollution on vegetation. Kercher, 
J.R.; Axelrod, M.C.; Bingham, G.E. (Lawrence Livermore 
National Lab., CA (USA)). 26 May 1981. Contract W-7405- 
ENG-48. 34p. (CONF-810488—1). NTIS, PC A03/MF 
AOl. 

From International symposium on energy and ecological 
modelling; Louisville, KY, USA (20 Apr 1981). 

Three models have been developed to estimate the effects of 
air pollutants on vegetation at the photosynthetic process 
(PHOTO), plant (GROW), and community (SILVA) levels of res- 
olution. PHOTO simulates the enhancement of photosynthesis at 
low HS levels, depression of photosynthesis at high H2S levels, 
and the threshold effects for sulfur pollutants. GROW! simulates 
the growth and development of a plant during a growing season. 
GROW1 has been used to assess the effects on sugar beets of geo- 
thermal energy development in the Imperial Valley, California. 
SILVA is a community-level model simulating the effects of SO. 
on growth, species composition, and succession, for the mixed coni- 
fer forest types of the Sierra Nevada, California. 
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REFER ALSO TO CITATION(S) 23053, 23054, 23055, 23551, 23765, 23979, 
24210, 24368, 24370, 24418 


24121 (CONF-801171—5) Environmental assessment of 
coal-using prime movers for residential/commercial total 
energy systems. Jain, M.L.; Bratis, J.C.; Marciniak, T.J. (Ar- 
gonne National Lab., IL (USA)). 1980. Contract W-31-109- 
ENG-38. 23p. NTIS, PC A02/MF AOl. Order Number 
DE81023730. 

From 7. national conference on energy and the environment; 
Phoenix, AZ, USA (30 Nov 1980). 

Advanced prime mover technologies, such as open and 
closed cycle gas turbines, the Stirling engine, and steam turbines 
using atmospheric fluidized bed combustors, were examined for 
emission of air pollutants. Based on total energy systems for four 
communities, the net environmental impact of these technologies 
was found to depend on the utility fuel mix, the residential and 
commercial mix, the local fuel displaced, and the prime mover effi- 
ciency. For maximum emission savings, a roughly equal residential/ 
commercial mix is desirable. In comparison to a conventional 
system based on a coal-fueled utility, total energy systems based on 
coal-fueled advanced engines can save up to 48% each of sulfur 
oxides and particulates and up to 80% of nitrogen oxides. 


24122 (DOE/EP—0018) Acid rain information book, 
Final report. (GCA Corp., Bedford, MA (USA)). May 1981. 
Contract ACO1-79EV 10273. 235p. NTIS, PC Al1/MF AOIl. 
Order Number DE81024267. 

Acid rain is one of the most widely publicized environmen- 
tal issues of the day. The potential consequences of increasingly 
widespread acid rain demand that this phenomenon be carefully 
evaluated. Review of the literature shows a rapidly growing body 
of knowledge, but also reveals major gaps in understanding that 
need to be narrowed. This document discusses major aspects of the 
acid rain phenomenon, points out areas of uncertainty, and summa- 
rizes current and projected research by responsible government 
agencies and other concerned organizations. 


24123 (DOE/EV/01199—T1) Study of atmospheric-pol- 
lution scavenging. Nineteenth progress report. Semonin, 
R.G.; Bowersox, V.C.; Gatz, D.F.; Peden, M.E.; Stensland, 
G.J. (Illinois Inst. of Natural Resources, Champaign (USA). 
State Water Survey Div.). May 1981. Contract AS02- 
76EV01199. 138p. (COO—1199-63). NTIS, PC A0O7/MF 
AO1. Order Number DE81023290. 

The very dense Summer Chemistry of Rain Experiment 
(SCORE) network of samplers was used to analyze the spatial var- 
iablity of sulfate concentration and pH in convective precipitation. 
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All available data from each site for the 1979 field experiment were 
included in the analysis. The sulfate values varied between 0.5 and 
15 mg/L or by more than a factor of 30. The range of median 
values for the data set was 1.7 to 4.7 mg/L or a factor of 2.8. The 
range of pH values was 3.3 to 7.4 for all data, but for heavier rain- 
falls the range was 3.4 to 7.1. The median pH for all data was about 
4.3. Fourteen pairs of aerosol samples were obtained to examine the 
reproducibility of sample collection and analysis. Good agreement 
was found for Si, S, K, Ca, Fe, and TSP and poorer agreement for 
Ti, Mn, Zn, Br, and Pb. However, statistical analyses reveals that 
the agreement is clearly less than desired. Some possible explana- 
tions for the discrepancies are offered, but additional experiments 
are needed to clarify this problem for addressing spatial variability 
problems. A comparison was carried out between an inverted 
funnel aerosol collection method and an isokinetic sampler free to 
move with the wind. The data shows that the isokinetic sampler 
collects more aerosol for the 11 elements analyzed and TSP than 
the inverted funnel. Statistical methods to estimate background lith- 
ium tracer experiments were used to help predict the deposition 
patterns. The evaluation of a newly designed sequential sampler for 
precipitation chemistry was carried out in a field experiment. 


24124 (DOE/EV/02988—13) Determination of sulfur 
speciation in industrial aerosols in an SO:-rich environment. 
Summary progress report, 15 June 1976-14 June 1979. Ea- 
tough, D.J. (Brigham Young Univ., Provo, UT (USA). 
Thermochemical Inst.). Mar 1979. Contract AS0Q2- 
76EV02988. 32p. (COO—2988-13). NTIS, PC A03/MF 
AO1. Order Number DE81023351. 

The research being conducted is designed to identify con- 
centrations of S(IV), sulfate, trace metals, and nitrite species in par- 
ticulates produced by smelting and fossil fuel industries, establish 
the conditions (metal content, fuel type, SO. levels, acidity, tem- 
perature, humidity) and mechanism(s) of formation of these S(IV) 
species and study the stability of the various reduced sulfur species 
in the ambient atmosphere. Research completed to date has resulted 
in the development of techniques for the above listed speciation 
problems and for the speciation of acid components of aerosols. 
Studies have been conducted to determine the ambient rate of oxi- 
dation or formation of metal-S(IV) and organic-S(1V) complexes in 
a copper smelter and a steel mill plume. Similar studies in the 
plume of a coal-fired generating station were inconclusive due to 
sampling problems. Experiments in plumes of coal and oil-fired 
power plants have been conducted to determine the effects of aero- 
sol trace element content, fuel type, humidity, temperature, SO. 
concentration, and aerosol acidity on the formation and stability of 
S(IV) constituents in aerosols. Studies were conducted in the 
summer of 1978 to determine the ambient concentrations of the spe- 
cies in the rural Northeast US. 


24125 (DOE/EV/04501—T1) Sources of ozone and sul- 
fate in northeastern United States. Final report. Husain, L. 
(New York State Dept. of Health, Albany (USA). Div. of 
Labs. and Research (USA); Health Research, Inc., Albany, 
NY (USA)). 1981. Contract AS02-77EV04501. 17p. (COO— 
4501-9). NTIS, PC A0Q2/MF AOl1. 

Daily measurements of 7Be, **P, **P, Os, SO, and certain 
trace elements were made at Whiteface Mountain, NY during 
summer 1977 and June 1978-December 1979. The results were used 
to delineate the sources of Os. It is shown that when *Be concen- 
tration is combined with *Be/**P ratio they are reliable tracers of 
stratospheric Os. whereas SO,*" is a promising tracer of transported 
anthropogenic O;. On days of high 7Be concentrations, 7Be, Os 
and *Be/**P ratios peaked together, whereas the sulfate concentra- 
tions were very low. A day later, the SO,* concentration in- 
creased to unusuaily high level, while 7Be, 7Be/**P ratio and to a 
much lesser degree O; decreased. From these results it is inferred 
that the subsidence of stratospheric air enhances surface Os concen- 
trations. Furthermore, the backside of the weather system responsi- 
ble for this subsidence also favors the advection of polluted air con- 
taining anthropogenic Os to this site. Therefore, a stratospheric in- 
trusion may intensify a surface photochemical Os episode. Howev- 
er, based on ~ 500 days of ‘Be and Os data, the stratosphere does 
not appear to be directly responsible for the episodic high Os (~ 
100 ppbv). To study surface transport of pollutant, concentrations 
of SO,” and trace elements were compared with backward surface 
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air trajectories. This analysis showed that episodic high concentra- 
tions were associated with air transported from midwestern states. 


24126 (LA—8805-MS) In-place testing of tandem HEPA 
filter stages using fluorescent aerosols. Elder, J.C.; Kyle, 
T.G.; Tillery, M.I.; Ettinger, H.J. (Los Alamos National 
Lab., NM (USA)). Apr 1981. Contract W-7405-ENG-36. 
41p. NTIS, PC A03/MF A0O1. Order Number DE81024008. 

Fluorescent test aerosols have been incorporated into an in- 
place two-stage high-efficiency particulate air (HEPA) filter test 
method to improve sensitivity and eliminate interference by back- 
ground aerosol leaking into the downstream sampling location. The 
method has been demonstrated by field testing large two-stage 
HEPA systems, one with a flow rate of 22 m*/s (48,500 cfm) and a 
decontamination factor (DF) of approximately 10°. Advantages of 
the method, such as DF measurement more representative of actual 
filter performance and potential savings in construction and testing 
costs, make the fluorescent particle method a useful iest method. A 
laser fluorescent particle spectrometer suitable for testing by this 
method was developed in conjunction with an instrument manufac- 
turer and is commercially available. An improved dilution system 
was developed to reduce upstream aerosol concentration into the 
operating range of the spectrometer. Generation of a fluorescent 
dye-tagged DOP aerosol was accomplished by high-capacity, gas- 
thermal generator. Aerosol concentration of approximately 2 x 10° 
particles per cm* was maintained in the plenum upstream of the 
first stage. Other in-place test methods using fluorescent particles 
collected on sampling filters were investigated with only limited 
success and could not be extended to two-stage testing. The poten- 
tially most sensitive method, counting of solid fluorescent particles 
on sample filters taken upstream and downstream of HEPA filter 
stages, was restricted by particle losses in the resuspension oper- 
ation. Maximum DF measurable by a solid fluorescent particle 
method was predicted to be 3 x 10°, which would be adequate for 
testing one high-quality HEPA filter stage without excessive filter 
loading. 


24127 (LBL—10886) Role of soot particles and NO/sub 
x/ in the oxidation of SQ. in aqueous solution: kinetics, 
mechanism, and impact on sulfate-aerosol formation. Chang, 
S.G.; Brodzinsky, R.; Oblath, S.; Markowitz, S.; Toossi, R.; 
Novakov, T. (Lawrence Berkeley Lab., CA (USA)). Nov 
1980. Contract W-7405-ENG-48. 23p. (CONF-8005149—2). 
NTIS, PC A02/MF AO1. Order Number DE81023240. 

From Physics and chemistry of energy - related atmospheric 
pollution; Harpers Ferry, WV, USA (28 May 1980). 

Two previously unrecognized processes were identified 
which could play an important role in terms of acid rain and sulfate 
aerosol formation: (1) the oxidation of SO. in water droplets con- 
taining soot particles, and (2) the oxidation of SO. by NO/sub x/ in 
water droplets. 6 figures, 3 tables. 


24128 (LBL—11881) Fog chamber studies of soot-cata- 
lyzed SO» oxidation. Benner, W.H.; Brodzinsky, R.; Nova- 
kov, T. (Lawrence Berkeley Lab., CA (USA)). Nov 1980. 
Contract W-7405-ENG-48. 8p. (CONF-8005149—3). NTIS, 
PC A02/MF AO1. Order Number DE81023242. 

From Physics and chemistry of energy - related atmospheric 
pollution; Harpers Ferry, WV, USA (28 May 1980). 

The oxidation of SO2 by wet soot particles has been suggest- 
ed as an important reaction pathway for the production of particu- 
late sulfate in the ambient atmosphere. We studied this reaction in 
two systems. The first consisted of a flask-type reaction study. 
H2SO; (diluted final concentration between 7 x 107° M and 1 x 107% 
M) was added to a flask containing several hundred milliliters of a 
constantly stirred aqueous suspension of Nuchar-SN in which the 
soot particle concentration was between 0.002 and 0.32% w/v 
carbon. For H2SOs concentrations less than 10°? M, sulfite and sul- 
fate were determined by ion chromatography. Above 10°! M 
H2SOs, sulfite concentration was determined by iodometric titra- 
tions while sulfate was measured turbidometrically only in selected 
runs. The pH of a soot suspension was controlled by the buffering 
capacity of the SO..H20, HSOs~, SOs/sup =/ system. 
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24129 (PB—81-100489) Evaluation of contribution of 
wind blown dust from the desert to levels of particulate 
matter in desert communities. Final report. Record, F.A.; 
Baci, L.A. (GCA Corp., Bedford, MA (USA)). Aug 1980. 
Contract EPA-68-02-2607. 113p. NTIS, PC A06/MF AOl. 

This report uses existing data and studies to assess the impact 
of windblown desert dust on the attainment of TSP standards in 
major cities situated in desert environments in the Southwestern 
U.S. Primary emphasis is placed on four cities: Phoenix and 
Tucson, Arizona; and Las Vegas and Reno, Nevada. It is conclud- 
ed that: (1) the contribution of windblown dust from the undis- 
turbed desert floor to particulate levels in desert communities is 
very small and should be considered as part of the background; (2) 
if human activities repeatedly break up the desert crust, local viola- 
tions of the 24-hour standards are likely; (3) there is substantial 
agreement on the principal source categories of fugitive dust con- 
tributing to the nonattainment problem and the characteristics of 
urban areas most affected by each category. 


24130 (PB—81-101685) An investigation of future ambi- 
ent diesel particulate levels occurring in large-scale urban 
areas. Technical report. Heiser, D.P. (Environmental Protec- 
tion Agency, Ann Arbor, MI (USA)). Nov 1979. 39p. 
NTIS, PC A03/MF AOl1. 

The Environmental Protection Agency proposed a particu- 
late standard for diesel-powered light-duty vehicles in February, 
1979, and is in the process of promulgating this standard. One of 
the prime inputs to this process is the effect of diesel particulate 
emissions on air quality. The purpose of this report is to determine 
the diesel’s effect on ambient particulate levels over large urban 
areas. Past studies are examined and combined with original projec- 
tions to arrive at the best estimate of ambient diesel particulate 
levels in U.S. cities. A companion study is being conducted to de- 
termine the diesel’s impact in smaller, local areas where the impact 
may be significantly larger (e.g., street canyons). 


24131 (PB—81-102725) Bibliography of selected reports 
on electron microscopy and its use in monitoring asbestos. 
Final report 1 Jan 68-1 Jun 80. Shreve, M.V. (Tracor Jitco, 
Inc., Rockville, MD (USA)). Jun 1980. Contract EPA-68- 
01-6021. 29p. NTIS, PC A03/MF AOl1. 

A bibliography of selected documents and reports issued by 
the U.S. Environmental Protection Agency on electron microscopy 
has been assembled as a quick reference document; several addition- 
al reports from other government agencies are also included. This 
document also includes summaries of electron microscopy studies 
currently sponsored by the U.S. Environmental Protection Agency 
It was prepared for international distribution at the Asbestos Inter- 
national Association's Third Colloquium on Dust Measuring Tech- 
niques and Strategy held in Cannes, France, June 10-12, 1980. 


24132 (PB—81-103285) Air quality trends in Region VIII 
(1979 data). Final report. Tabor, W.H.; Entzminger, T.A.; 
Bell, S.C. (Environmental Protection Agency, Denver, CO 
(USA). Div. of Surveillance and Analysis). Sep 1980. 116p. 
NTIS, PC A06/MF AO1. 

Air quality trends and status for the calendar year 1979 were 
determined for the six states in Region VIII. These states include 
Colorado, Montana, North Dakota, South Dakota, Utah and Wyo- 
ming. Data resident in the SAROAD national data bank was ana- 
lyzed. Statistical test which detect significant differences between 
two populations were utilized to identify trends. The status and se- 
verity of air pollutants was reported as a direct measure of air qual- 
ity in each nonattainment area 


24133 (PB—81-103566) Measurement and interpretation 
of acid rainfall in the Los Angeles basin. Final report Jan 78- 
Jun 79, Morgan, J.J.; Liljestrand, H.M. (California Inst. of 
Tech., Pasadena (USA). W.M. Keck Lab. of Environmental 
Engineering Science). Feb 1980. Contract ARB-A7-110-30. 
64p. NTIS, PC A04/MF AOl1. 

The purpose of the work was to define the extent, degree 
and pertinent chemical characteristics of acid precipitation in the 
Los Angeles Basin of Southern California. Precipitation samplers 
were placed at nine locations: Pasadena, Azusa, Big Bear Lake, 
Central Los Angeles, Long Beach, Mt. Wilson, Riverside, 
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Westwood and Wrightwood. A total of 533 individual samples 
were analyzed from the nine locations, and 38 different storms were 
sampled at one or more of the locations. Increments of precipitation 
collected during a storm were analyzed for pH, titration acidity, 
chloride, nitrate, nitrite, sulfate, fluoride, bromide, orthophosphate, 
total phosphate, bicarbonate, sodium, potassium, calcium, magne- 
sium, ammonium, organic carbon and suspended solids. The mean 
acidity in the Fall-Spring 1978-79 period ranged from a high of 38.4 
micro-equivalents/liter at Pasadena to a low of 2.45 micro-equiv- 
alents/liter at Big Bear Lake, with corresponding mean pH’s of 
4.41 at Pasadena and 5.42 at Big Bear Lake. At Pasadena, individu- 
al sample (0.25 inch increments of precipitation) acidities ranged 
from 1600 micro-equivalents/liter to -8.1 micro-equivalents/liter, 
and individual sample pH’'s ranged from 2.89 to 6.24. Incremental 
sampling during storms revealed significant changes in pH and 
chemical composition with time, with early stages of precipitation 
generally showing low pH and high nitrate and sulfate concentra- 
tions. 


24134 (PB—81-104499) A study of visibility in Carbon 
and ECmery counties, utah. Data report. Allee, P.A.; Pues- 
chel, R.F. (National Oceanic and Atmospheric Administra- 
tion, Silver Spring, MD (USA). Air Resources Lab.). Jul 
1980. 113p. NTIS, PC A06/MF AO1. 

Visibilities were measured at Cedar Mountain, Utah during 
10 non-consecutive periods of 4 weeks each between November 
1976 and October 1978. Annual means of 128 kilometers from the 
photographic method and of 160 kilometers from telephotometry 
with a phototopic filter were derived. Except for the unusually 
clear period from November 1976 to January 1977 the average 
visual range had remained unaltered within one sigma standard de- 
viation for seasonally comparable periods. No effects of local or re- 
gional power plants on visibility could be delineated. Visibilities 
varied by as much as 3.5 times during individual observation peri- 
ods in response to changes in mesometeorology. In support of the 
visibility study, aerosols were collected on filters for size, shape, 
and elemental composition analyses. X-ray fluorescence, induced by 
alpha-particles for bulk analysis, and by electrons for single-particle 
analysis, was used to determine the elemental composition of the 
aerosol. No statistically significant correlation between visibility 
and aerosol elemental composition could be established. 


24135 (PB—81-105991) APTI (air pollution training in- 
stitute) course 444. air pollution field enforcement. Student 
manual. Gruber, C.W.; Giblin, P.M. (Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Office of 
Air Quality Planning and Standards). Mar 1980. Contract 
EPA-68-02-3014. 175p. NTIS, PC A0O8/MF AOI1. 

The report is a student manual to be used in the air pollution 
training course 444 entitled ‘Air Pollution Field Enforcement’. It is 
essentially a textbook for the 3 1/2 day course for governmental air 
pollution control agency personnel responsible for enforcement of 
air pollution regulations. Topics covered include the role of the 
field enforcement officer; the enforcement process; surveillance 
techniques; handling odor complaints; inspection techniques; emis- 
sion control equipment; legal procedures; and enforcement pro- 
grams. 


24136 (PNL-SA—8959) Some statistical techniques for 
evaluating an air-quality model. Berkowitz, C.M.; Williams, 
R.C.; McNaughton, D.J. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). 1981. Contract AC06-76RL01830. 
2p. (CONF-810436—4). NTIS, PC A02/MF AOl1. 

From Environmetrics ‘81 conference; Washington, DC, 
USA (6 Apr 1981). 

A verification program for air quality models consisting of 
classical techniques is outlined. The procedures were developed 
during an analysis of the Pacific Northwest Laboratory's (PNL) 
Regional Air Pollutant Transport (RAPT) model. The RAPT 
model simulates the transport, vertical diffusion, transformation and 
removal of SO. and SO,;. RAPT model predictions were examined 
in the hope that statistical analysis would lead to insight regarding 
the model's physical simulations. (ACR) 
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24137 (SAND—78-0403(Vol.1)) Project Da Vinci: a study 
of long-range air pollution using a balloon-borne Lagrangian 
measurement platform. Volume I. Overview and data analysis. 
Final report. Zak, B.D. (Sandia National Labs., Albuquer- 
que, NM (USA)). May 1981. Contract AC04-76DP00789. 
314p. NTIS, PC A14/MF AOI. 

Over the past decade, it has become clear that long-range air 
pollution is important over time and distance scales of days and 
hundreds of kilometers. With increasing reliance on coal, the prob- 
lem is expected to become more severe. Project Da Vinci made use 
of a manned, instrumented balloon system to study long-range 
transport and transformation of air pollutants on these time and dis- 
tance scales in a frame of reference moving with the polluted air. 
Results are reported here for the feasibility experiment conducted 
in 1974, and for the long-range air pollution studies launched from 
St. Louis during the summer of 1976. Among the most important 
results are measurements of the convesion rates of sulfur dioxide to 
sulfate in dilute power plant plumes mixed with the urban plume 
far downwind of the sources, and observations of the impact of 
nocturnal winds aloft on long-range transport. The project was a 
collaborative effort involving researchers from twenty-six organiza- 
tions. An overview and data analysis are presented in this, the first 
of three volumes. 


24138 (UCRL—84454) Electrofibrous prefilters for use in 
nuclear ventilation systems. Bergman, W.; Kuhl, W.D.; Rus- 
sell, W.L.; Taylor, R.D.; Hebard, H.D.; Biermann, A.H.; 
Alvares, N.J.; Beason, D.G.; Lum, B.Y. (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 19 
Feb 1981. Contract W-7405-ENG-48. 31p. (CONF-801038— 
22). NTIS, PC A03/MF AOl1. Order Number DE81023656. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

We have established a comprehensive program for the US 
Department of Energy to develop electrofibrous prefilters to extend 
the life of High Efficiency Particulate Air (HEPA) filters that are 
used in the nuclear industry. We have selected the electrofibrous 
filter because, compared to the mechanical fibrous filter, it has a 
higher efficiency and longer lifetime. Two different electrofibrous 
filters have been developed for use in nuclear ventilation systems. 
One prototype is a stationary prefilter while the other is a rolling 
prefilter. Both prefilters use the same basic filtering technique in 
which a fibrous filter medium is sandwiched between a high volt- 
age electrode and a ground electrode, both electrodes having a suf- 
ficient open area to offer minimum air resistance. The applied volt- 
age on the electrodes generates an electric field that polarizes the 
filter fibers, which then attract suspended particles via electrostatic 
forces. The filter media and electrodes have been pleated to pro- 
vide a sufficiently long particle residence time. The special require- 
ment of protecting the HEPA filter from a high concentration of 
smoke aerosols during fire conditions led to the development of the 
rolling, electrofibrous prefilter. We established the feasibility of this 
concept in a series of tests using commercially available rolling pre- 
filters that were modified for removing smoke aerosols. Although 
the rolling prefilter concept is not a cost effective measure for the 
sole purpose of protecting HEPA filters from smoke aerosols, it 
became cost effective when used primarily for protecting the 
HEPA filters from normal production aerosols. The same piece of 
equipment is then used for both normal operating conditions as well 
as emergency fire conditions. Several prototype electrofibrous roll- 
ing prefilters were designed, built and evaluated. The filter evalua- 
tions were conducted using NaCl and DOP aerosols as well as 
smoke aerosols. 


24139 (UCRL—85226) Simulation of three-dimensional, 
time-dependent, incompressible flows by a finite element 
method. Chan, S.T.; Gresho, P.M.; Lee, R.L.; Upson, C.D. 
(Lawrence Livermore National Lab., CA (USA)). 1981. 
Contract W-7405-ENG-48. 10p. (CONF-810664—1). NTIS, 
PC A02/MF AOI. 

From 5. AIAA computational fluid dynamics conference; 
Palo Alto, CA, USA (22 Jun 1981). 

A finite element model has been developed for simulating 
the dynamics of problems encountered in atmospheric pollution and 
safety assessment studies. The model is based on solving the set of 
three-dimensional, time-dependent, conservation equations govern- 
ing incompressible flows. Spatial discretization is performed via a 
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modified Galerkin finite element method, and time integration is 
carried out via the forward Euler method (pressure is computed 
implicitly, however). Several cost-effective techniques (including 
subcycling, mass lumping, and reduced Gauss-Legendre quadra- 
ture) which have been implemented are discussed. Numerical re- 
sults are presented to demonstrate the applicability of the model. 


24140 (UCRL—85814) Ozone depletion calculations. 
Luther, F.M.; Chang, J.S.; Wuebbles, D.J.; Penner, J.E. 
(Lawrence Livermore National Lab., CA (USA)). Apr 
1981. Contract W-7405-ENG-48. 29p. (CONF-8007102—1). 
NTIS, PC A03/MF AOl1. 

From NATO advanced research institute on the effects of 
solar ultraviolet radiation on marine ecosystems; Copenhagen, Den- 
mark (28 Jul 1980). 

In order to assess the potential impact of proposed perturba- 
tions on stratospheric ozone, mathematical models were developed 
to handle the complex coupling between chemical, radiative, and 
dynamical processes. Basic concepts in stratospheric modeling are 
reviewed. Of the proposed atmospheric perturbations shown to 
have a potentially significant effect on stratospheric ozone, chloro- 
fluorocarbons (CFC) present the most significant threat (the esti- 
mated change in total ozone being about - 9% at steady state for 
continued CFC release at the current rate). Two-dimensional model 
calculations indicate that the largest decreases in ozone would 
likely occur at high latitudes in winter or spring. Oxides of nitrogen 
(NO, NOs, and N2O) can have a significant impact on ozone. Esti- 
mated 1990 aircraft fleet emissions are computed to lead to an in- 
crease of total ozone of 1.3%. The models are sensitive to increases 
in N2O, but this species is not projected to increase significantly 
over the next few decades. A doubling of CO. might lead to an 
increase in total ozone of about 6%, which would tend to offset the 
effect of a CFC perturbation. The decrease in ozone estimated to 
occur over the next several decades would be strongly dominated 
by the CFC perturbation because of the difference in the projected 
rates of increase of CFC’s and COs in the stratosphere. Although 
stratospheric models have been successful in diagnostic applica- 
tions, significant uncertainties remain concerning their accuracy for 
prognostic applications. Uncertainties in chemical rate coefficients 
contribute most significantly to the uncertainty in model results. In 
spite of these uncertainties, there is good agreement between inde- 
pendent model predictions. 


24141 An intercomparison of results from samplers used 
in the determination of aerosol composition. Camp, D.C. En- 
vironment International ; 4: No. 2, 83-100(1980). 

An EPA-sponsored field study compared the performance of 
11 different aerosol samplers. The instruments were placed in the 
same location in Charleston, W. Va., and operated continuously 
and simultaneously for eight days. Samples were analyzed for ni- 
trate, sulfur, sulfate, lead, and eight other elements. Most samplers 
collected two particle-size fractions with the 50% separation for the 
fine fraction of 2.4-4.3 


24142 US Bureau of Mines horse draw oil shale research 
tract, Rio Blanco County, Colorado. Volumes 1 and 2. 
Denver, CO; Bureau of Mines (Aug 1980). vp. Information 
Resources Press, Washington, DC, Order No. 80-0796. 

Implementation of a 12-month oil shale research project at 
the 22-acre US Bureau of Mines Oil Shale Environmental Research 
Facility within the Piceance Creek Basin in Rio Blanco County, 
Colorado is proposed. Positive Impacts: The results of this research 
project would be used to determine the potential environmental 
problems involved in recovering deep oil shale deposits located 
throughout the Rocky Mountains and elsewhere. If successful, the 
program could substantially benefit the industry by establishing an 
efficient means of recovery that would be utilized in other areas on 
commercial-scale projects. Negative Impacts: The project would in- 
crease the number of road kills of deer in the study area due to 
higher traffic volumes. In addition, the project would result in a 
slight degradation of area air quality, due to vehicle and equipment 
emissions; continuation of current soil erosion problems associated 
with site activities; and increased pressure on the social infrastruc- 
ture due to an influx of workers. 
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24143 Land use and energy scenarios affecting the global 
carbon cycle. Chan, Y.; Olson, J.S.; Emanuel, W.R. 
(ORNL). Environment International ; 4: No. 2, 189- 
206(1980). 

Increases of atmospheric carbon dioxide involve significant 
contributions from both fossil fuel combustion and_ biospheric 
sources. A simulation model was used to reconstruct atmospheric 
CO2 changes since 1860 and to project four hypothetical scenarios 
to 2460. Impacts of forest clearing, biomass production, and fossil 
fuel combustion are considered. Results indicate that atmospheric 
CO2 contributions from exploitable forest and biomass resources 
will be lower than those resulting from fossil fuel combustion. 


5003 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 23198, 24125, 24139, 24342, 24358 


24144 (CONF-810606—45) Code to calculate radionu- 
clide concentrations in air. Miller, C.M.; Hermann, O. W. 
(Oak Ridge National Lab., TN (USA)). 1981. Contract W- 
7405-ENG-26. 5p. NTIS, PC A02/MF AOI. Order Number 
DE81024912 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

The purpose of the ANEMOS code is to estimate concentra- 
tions in air and ground deposition rates for Atmospheric Nuclides 
Emitted from Multiple Operating Sources. A schematic representa- 
tion of the code is shown. ANEMOS is designed to be used for 
continuous rather than acute radionuclide releases. Atmospheric 
dispersion estimates are made using a modified straight-line Gaus- 
sian plume model 


24145 (DP—1595) Puff-plume atmospheric deposition 
model for use at SRP in emergency-response situations. Gar- 
rett, A.J.; Murphy, C.E. Jr. (Du Pont de Nemours (E.1) 
and Co., Aiken, SC (USA). Savannah River Lab.). May 
1981. Contract AC09-76SRO00001. 77p. NTIS, PC AOS/MF 
AOl. Order Number DE81023767 

An atmospheric transport and diffusion model developed for 
real-time calculation of the location and concentration of toxic or 
radioactive materials during an accidental release was improved by 
including deposition calculations 


24146 (PNL—3728) Environmental surveillance at Han- 
ford for CY-1980. Sula. M.J.; Blumer, P.J. (Battelle Pacific 
Northwest Labs., Richland. WA (USA)). Apr 1981. Con- 
tract ACO06-76RL.01830. 78p. NTIS, PC AOS/MF AO1. 
Separate abstracts were prepared for the seven sections deal- 
ing with collection and monitoring of most environmental media on 
the Hanford Reservation. Five appendices dealing with applicable 
standards, analytical procedures, data analysis, quality assurance, 
and radiation dose calculations are included in the surveillance 


report. (RRM) 


24147 (PNL—3728, pp 5-9) Atmospheric monitoring. 
Apr 1981. NTIS, PC AO5/MF AO1. 

In Environmental surveillance at Hanford for CY-1980 

Many radionuclides from both natural sources and world- 
wide fallout are present in the atmosphere. Air is routinely sampled 
at numerous locations close to and distant from the Hanford Site to 
determine the existence and constituents of any Hanford contribu- 
tion to the airborne radionuclide concentrations. During 1980, no 
statistically significant difference was observed between radionu- 
clide concentrations at sampling locations near to and distant from 
the Hanford Site. Hanford contributions were thus indistinguishable 
from existing regional airborne radioactivity levels 


24148 (PNL—3728. pp 33-37) External radiation. Apr 
1981. NTIS, PC AOS/MF AOI. 

In Environmental surveillance at Hanford for CY-1980 

External radiation levels were measured using thermolu- 
minescent dosimeters at all air sampling locations in the Hanford 
environs. Dosimeters were also used to measure the dose rates 
along the Columbia River islands and shoreline near the Hanford 
Site and the immersion dose in Columbia River water upstream and 
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downstream of Hanford liquid effluent discharge points. Meas- 
urements during 1980 at the air sampling stations could not distin- 
guish any difference in external dose rates between the perimeter 
and distant stations. The number of Columbia River Island and 
Shoreline dose measurement locations was increased during 1980 to 
include areas with the highest dose rates measured during an exten- 
sive radiological survey of the river in 1979. Based on meas- 
urements at these locations, the maximum potential increase in radi- 
ation dose to recreational users of the river was 3 mrem/yr. The 
radioactivity causing these dose rates is from pre-1971 operation of 
production reactors at Hanford. 


24149 (PNL—3728, pp 39-43) Radiological impact of 
Hanford operations. Apr 1981. NTIS, PC AO5/MF AOl1. 

In Environmental surveillance at Hanford for CY-1980. 

The radiological impact of Hanford operations during 1980 
was calculated based upon the quantity of radionuclides measured 
in effluents from operating facilities. The first-year dose to the hy- 
pothetical maximum-exposed individual was calculated to be 0.72 
mrem to the thyroid, 0.5% of the applicable DOE Radiation Pro- 
tection Standard. The 50-yr whole-body dose commitment to the 
population within an 80-km (50-mile) radius of the Hanford Site 
was calculated to be 0.60 man-rem. A comparison of the estimated 
potential impact from 1980 Hanford operations with the impact 
from other sources of radiation exposure routinely encountered 
demonstrates the comparatively small impact of current operations. 


24150 Mound operational experience with tritium differ- 
entiating ethylene glycol air samplers. Sheehan, W.E.; 
Carter, D.C. (Mound Facility, Miamisburg, OH). Contract 
AC04-76-DP00053. pp 175-181 of Proceedings: tritium tech- 
nology in fission, fusion, and isotopic applications. Witten- 
berg, L.J. (comp.). La Grange Park, IL; American Nuclear 
Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Since early 1976 Mound Facility has used ethylene glycol 
bubblers in conjunction with a hot palladium sponge catalyst to de- 
termine HTO/HT ratios as well as total tritium in stack effluent 
streams. Performance and the overall operational experience with 
this technique over a four-year period have been excellent. This 
method of tritium monitoring has provided capabilities not attain- 
able with ionization chamber monitors. A total systems calibration 
revealed the deficiencies not only of these real-time monitoring sys- 
tems but also of the stack flow measuring and stack sampling tech- 
niques. Recent design and hardware changes have improved the air 
samplers installed in 1975. The palladium sponge catalyst demon- 
strated no change in effectiveness after more than 4 yr of operation 
Recent investigations are directed toward adapting this technique 
for environmental monitoring 


24151 Determining total tritium content of Rocky Flats 
stack emissions. Hurley, J.D. (Rockwell International. 
Golden, CO). pp 186-189 of Proceedings: tritium technol- 
ogy in fission, fusion, and isotopic applications. Wittenberg, 
L.J. (comp.). La Grange Park, IL; American Nuclear Soci- 
ety (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980) 

The Rocky Flats Plant has routinely monitored (since 1973) 
for tritium oxide (HTO) at selected effluent and room air points via 
the Rocky Flats design water bubbler Greenburg-Smith Impinger 
(RFGSI). Even though HTO is of much more concern than the 
elemental form (HT or T:) from a health hazard viewpoint, it was 
recently decided as a precautionary measure to determine the ele- 
mental fraction of the total stack emission. Such a study provides 
information on the two forms of tritium seen in Rocky Flats stack 
emission, and the Plant's opportunity to compare the operation of 
the present tritium monitoring equipment with a more recently de- 
veloped sampling system 
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24152 Correlation between predicted and observed levels 
of airborne tritium at Lawrence Livermore Laboratory site 
boundary. Lindeken, C.L.; Silver, W.J.; Toy, A.J.; White, 
J.H. (Univ. of California, Livermore). Contract W-7405- 
ENG-48. pp 190-193 of Proceedings: tritium technology in 
fission, fusion, and isotopic applications. Wittenberg, L.J. 
(comp.). La Grange Park, IL; American Nuclear Society 
(1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

At the Lawrence Livermore Laboratory, a computer code 
based on the Gaussian plume model is used to estimate radiation 
doses from routine or accidental release of airborne radioactive ma- 
terial. Routine releases of tritium have been used as a test of the 
overall uncertainty associated with these estimates. The ratio of 
concentration to release rate at distances from the two principal re- 
lease points to each of six site boundary sampling locations has 
been calculated using local meteorological data. The concentration 
of airborne tritiated water vapor is continuously measured at the six 
sampling stations as part of the Laboratory's environmental moni- 
toring program. Comparison of predicted with observed annual tri- 
tiated water concentrations in 1978 showed an average ratio of 2.6 
with a range of from 0.97 to 5.8 


24153 Tritium in the environment around the Maxey 
Flats Radioactive Waste Burial Facility. Draper, D.G.; Fry, 
R.M.; Razor, J.E. pp 194-200 of Proceedings: tritium tech- 
nology in fission, fusion, and isotopic applications. Witten- 
berg, L.J. (comp.). La Grange Park, IL; American Nuclear 
Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980) 

This study addresses the results of intentionally released tri- 
tium in the environment. The shallow land burial facility for low- 
level waste at Maxey Flats has received and buried about 830 kCi 
of tritium during its operational period. About 33 kCi have been re- 
leased over an eight year period in a controlled manner from the 
treatment of leachate from closed disposal trenches utilizing a waste 
water evaporator. A summary of the tritium activity concentrations 
in the air and water around the facility is reported. Correlations be- 
tween tritium buried, tritium released, and environmental concen- 
trations of tritium detected are examined. Also, the radiological im- 
plications are discussed 


24154 HT/HTO MPC detector response under field con- 
ditions. Hoots, S.S.; Barry, P.E. (Lawrence Livermore Na- 
tional Lab., CA). Contract W-7405-ENG-48. pp 245-250 of 
Proceedings: tritium technology in fission, fusion, and isoto- 
pic applications. Wittenberg, L.J. (comp.). La Grange Park, 
IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

A unique rapid tritium-in-air monitor was developed at the 
Lawrence Livermore Laboratory which will detect tritium in air in 
proportion to Maximum Permissible Concentration (MPC) values 
for both HT and HTO. This paper dwells on the actual operating 
experience of the detector in the tritium scrubber room at the Ro- 
tating Target Neutron Source Facility at Lawrence Livermore Na- 
tional Laboratory where there is a possibility of HTO and HT in 
various concentrations and at various multiples of MPC. To test the 
instrument response to potential mixtures, the scrubber system lines 
were tapped and the air monitored by the HT/HTO tritium detec- 
tor and by a double ion chamber detector system (two ion cham- 
bers separated by a molecular sieve). The overall response of the 
MPC detector is shown in reference to the ion chamber system. 
The MPC detector was found to rapidly distinguish between HT 
and HTO for multiples of tritium-in-air MPC from 10 to 10°. In ad- 
dition, it was found to be rugged and reliable 


24155 Environmental tritium applications to atmospheric 
and oceanographic research. Mason, A.S.; Oestlund, H.G. 
(Univ. of Miami, FL). Contract AS05-76EV03944. pp 392- 
396 of Proceedings: tritium technology in fission, fusion, 
and isotopic applications. Wittenberg, L.J. (comp.). La 
Grange Park, IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980) 
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Hundreds of kg of tritium have been released to the environ- 
ment during the nuclear era. Two chemical forms predominate, tri- 
tiated water (HTO) and tritium gas (HT and T2). Scientific utility 
has been gained from these releases in the fields of atmospheric 
chemistry, meteorology, oceanography and hydrology. The results 
are improved estimates of global tritium burdens, of atmospheric 
and oceanic circulation and mixing processes, and of hydrogen 
chemistry in the atmosphere. The inventory of HTO in the oceans 
was estimated to be 1.6 GCi at the end of 1972. The lower strato- 
sphere of the Northern Hemisphere contained 2.5 MCi of HTO in 
mid-1979, with probably a similar amount in the Southern Hemi- 
sphere. The global Ht inventory is ca. 9 MCi. Utilization of the 
present environmental levels for tracer studies requires analytical 
sensitivities below 0.1 pCi/g. Quantity distribution of T2-illuminated 
watches is expected to complicate environmental sampling oper- 
ations, since they typically emit tens of nCi of HTO and lesser 
amounts of HT daily. 


5005 Site Resource And Use Studies 


24156 (BNL—51361) District heating: air-quality consid- 
erations and the Clean Air Act. Moskowitz, P.D.; Carney, 
T.; Lipfert, F.W. (Brookhaven National Lab., Upton, NY 
(USA)). Jan 1981. Contract AC02-76CH00016. 24p. NTIS, 
PC A02/MF AO]. Order Number DE81024265. 

The most significant advantages of a district heating facility 
arise from increases in overall energy utilization efficiency and the 
ability to use coal or nuclear fuels as energy sources and thus 
reduce dependence on more limited energy resources such as oil or 
natural gas. Commercialization efforts for this technology are likely 
to encounter some environmental obstacles during implementation 
phases. Analyses of air quality concerns suggest that commercial- 
ization of the district heating concept is likely to reduce regional 
production of environmental residuals, even though local burdens 
could increase. Although site-specific production of emissions could 
increase, the results of air quality modeling efforts suggest that 
local air quality will not be degraded. On the contrary, analyses 
suggest that maximum hourly impacts of residential oil combustion 
are likely to be 10 to 30 times greater than for a district heating 
plant burning coal. These benefits vary among different cities and 
between different years. Although air quality benefits could be ac- 
crued, the Non-Attainment requirements of the Clean Air Act may, 
nevertheless, present a barrier to implementation. Using a Regional 
Reference Energy System for the Middle Atlantic States in 1985 
and 2000, effects of district heating on regional energy demand and 
emission production estimates were examined for the use of coal, 
petroleum, natural gas, nuclear, hydroelectric, and new sources. 


5006 Regulations 


REFER ALSO TO CITATION(S) 23631, 23633, 23634, 23635. 23636, 23637. 
23638. 23639, 24156 


24157 (CONF-801076—4) Environmental research plan- 
ning and assessment of DOE transportation technology devel- 
opment. Bernard, M.J. III; Moses, D.O. (Argonne National 
Lab., IL (USA); Department of Energy, Washington, DC 
(USA)). 1980. 9p. NTIS, PC A02/MF AOl1. Order Number 
DE81023901. 

From 3. world energy engineering congress; Atlanta, GA, 
USA (15 Oct 1980). 

The US Department of Energy has developed a structured 
process to include National Environmental Policy Act of 1969 
(NEPA) goals in RD and D planning. Argonne National Labora- 
tory has been assisting in the implementation of the process for 
DOE transportation programs since its inception. The environmen- 
tal evaluation process covers transportation technology RD and D 
projects up to commercialization or transportation system operation 
strategies implementation. An annual cycle planning process, result- 
ing in an annual Environmental Development Plan, is the keystone 
of this approach. For it, each project is reviewed for potential envi- 
ronmental impacts and the additional research required to resolve 
or mitigate impacts is identified and scheduled, as are project-spe- 
cific documents such as an Environmental Assessment or an Envi- 
ronmental Impact Statement. Two specific examples of how the 
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process works are given: the off-gassing of electric vehicle lead 
acid batteries and the working fluid toxicity for a bottoming cycle. 


24158 (CONF-801171—4) PSD and energy development: 
the first five years. Garvey, D.B.; Moser, S.B. (Argonne Na- 
tional Lab., IL (USA)). 1980. Contract W-31-109-ENG-38. 
15p. NTIS, PC A02/MF AO1. Order Number DE81023731. 

From 7. national conference on energy and the environment; 
Phoenix, AZ, USA (30 Nov 1980). 

PSD regulations have been issued, disputed, and revised, but 
the concept has not changed since the promulgation of the first set 
of rules in December 1974. PSD has been castigated by industrial 
spokesmen for being a no-growth policy. On the other hand, PSD 
has been heralded as necessary to preserve the aesthetic integrity of 
certain natural wonders of the nation, such as the Grand Canyon, 
and to restrict the adverse air quality effects of unlimited growth. 
Based on our review of permits, we have concluded that, during 
this period of declining energy demand and general economic re- 
cession, major siting constraints on new generating capacity from 
increment availability have not occurred. As moderate industrial 
and energy growth takes place. however, incidents of increment 
constraint may occur with increasing frequency. 


24159 Clearing the air: policy and technique. Springfield, 
IL; Hlinois Environmental Protection Agency (1979). 136p. 
(CONF-7909197—). 

From Ilinois-Indiana bi-state commission air quality confer- 
ence: Chicago, IL. USA (28 Sep 1979) 

The intent of this conference was to present to elected offi- 
cials, the planning community and the public the goals of the Clean 
Air Act: tools and techniques available for implementing govern- 
ment regulations; and the implications of Illinois’ and Indiana’s re- 
vised State Implementation Plans for air quality on the region’s 
public health, economic development, land use, and transportation 
systems. Individual papers are included. (PSB) 


24160 Oregon's inspection and maintenance program. 
Householder, R. pp 13-25 of Clearing the air: policy and 
technique. Springfield, IL; Illinois Environmental Protec- 
tion Agency (1979) 

From Ilinois-Indiana bi-state commission air quality confer- 
ence: Chicago, IL. USA (28 Sep 1979) 

A review of Oregon's efforts to curb air pollution created by 
motor vehicles is given. (PSB) 


24161 Vehicle emissions inspection and maintenance in 
Indiana: background and issues. Bourke. C. 26-30 of 
Clearing the air: policy and technique. Springfield, IL; IIli- 
nois Environmental Protection Agency (1979). 

From I[linois-Indiana bi-state commission air quality confer- 
ence: Chicago, IL. USA (28 Sep 1979) 

This contractor-operated program has a centralized emis- 
sions inspection, including idle-mode testing with capacity to in- 
clude safety testing. The contractor is prohibited from performing 
repair maintenance, avoiding conflict-of-interest decisions. (PSB) 


24162 LAERy of being RACT-up, of BACT into a corner 
again, Whitehead, M.F. pp 31-34 of Clearing the air: policy 
and technique. Springfield. IL; Illinois Environmental Pro- 
tection Agency (1979) 

From Ilinois-Indiana bi-state commission air quality confer- 
ence: Chicago, IL. USA (28 Sep 1979) 

The automotive industry's view is presented for implementa- 
tion of the air pollution control permit and lisensing requirements 
(PSB) 


24163 Parallel goals: clean air and economic growth. 
Shulman, A. pp 37-43 of Clearing the air: policy and tech- 
nique. Springfield. IL; Hlinois Environmental Protection 
Agency (1979). 

From Ilinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL. USA (28 Sep 1979) 

Suggestions are given for easing the economic impact of im- 
plementing the Clean Air Act. Examples of local-government ac- 
tions, including grants for technical assistance are presented. (PSB) 
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24164 Zoning tools and techniques. Babcock, R.F. pp 44- 
47 of Clearing the air: policy and technique. Springfield, IL; 
Illinois Environmental Protection Agency (1979). 

From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

The author discusses the negative impacts of zoning regula- 
tions on energy conservation efforts. The air pollution abatement 
strategy known as Emission Density Zoning is looked at in detail. 
(PSB) 


24165 Implications of the Clean Air Act on a mature 
community. Hatcher, R.G. (City of Gary, IN). pp 48-49 of 
Clearing the air: policy and technique. Springfield, IL; Illi- 
nois Environmental Protection Agency (1979). 
From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 
he experience of the industrial city of Gary, Indiana, is 
shared for air pollution control. (PSB) 


24166 Adequacy of health data used to support National 
Ambient Air Quality Standards. Hallenbeck, W.H. (Univ. of 
Illinois, Chicago). pp 83-86 of Clearing the air: policy and 
technique. Springfield, IL; Illinois Environmental Protec- 
tion Agency (1979). 

From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

This presentation discussed the adequacy of the data bases 
supporting the present air quality standards and predicted likely 
changes. (PSB) 


24167 Air quality public involvement: the northeastern II- 
linois experience. Paige, J.H. pp 87-94 of Clearing the air: 
policy and technique. Springfield, IL; Illinois Environmen- 
tal Protection Agency (1979). 

From IIlinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

Implementation experience for Illinois is reviewed with an 
outline of seminars proposed for joint sponsorship with the Ameri- 
can Lung Association in order to educate the public to health bene- 
fits to be reaped from cleaner air. (PSB) 


24168 Interactive public participation: a resource in 
transportation/air quality decision-making. Carmichael, T.L. 
pp 95-98 of Cleaning the air: policy and technique. Spring- 
field, IL; Illinois Environmental Protection Agency (1979). 

From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

Indiana’s regional planning for educating and involving the 
public in air quality control is presented. (PSB) 


24169 How the Chicago Lung Association does their 
public information programs. Kirkwood, J.L. pp 99-100 of 
Cleaning the air: policy and technique. Springfield, IL; IIli- 
nois Environmental Protection Agency (1979). 

From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

Preventive techniques and control of lung disease in Chicago 
are reviewed with the principal causes linked to emissions of 
carbon monoxide and hydrocarbons from the automobile. Ways of 
using public information and education to combat this are preseng- 
ed. (PSB) 


24170 Economic growth in northeastern Illinois and air 
quality standards. Langford, T.W. pp 101-119 of Cleaning 
the air: policy and technique. Springfield, IL; Ilinois Envi- 
ronmental Protection Agency (1979). 

From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979) 

The author sees the total costs of compliance with air qual- 
ity standards as falling unequally; with three major industries bear- 
ing 69.5% of the costs. Data are presented for Illinois industries 
and their proportional economic burdens. 7 figures, 5 tables. (PSB) 


24171 Interstate aspects of the Clean Air Act. Kee, D. 
pp 120-121 of Cleaning the air: policy and technique. 
Springfield, IL; Ilinois Environmental Protection Agency 
(1979). 
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From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

Administrative concerns over liability for transfrontier con- 
tamination are voiced. (PSB) 


24172 Mass transit planning for air quality. Vlecides, J. 
pp 122-128 of Cleaning the air: policy and technique. 
Springfield, IL; Illinois Environmental Protection Agency 
(1979). 

From Illinois-Indiana bi-state commission air quality confer- 
ence; Chicago, IL, USA (28 Sep 1979). 

This paper discussed a select number of transit improve- 
ments and delineates the air qulity benefits to be expected. (PSB) 


51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


5101 Basic Studies 
REFER ALSO TO CITATION(S) 24117 


24173 (DOE/EV/01332—T1) Vertebrate behavior and 
ecology. Progress report, June 1, 1980-May 31, 1981. Tester, 
J.R.; Siniff, D.B. (Minnesota Univ., Minneapolis (USA)). 
Jun 1981. Contract AC02-76EV01332. 188p. (COO—1332- 
132). NTIS, PC AO09/MF AOl1. Order Number DE81024905. 

This report details progress on two subprojects: 1. Engineer- 
ing design and development and 2. Ecological aspects of sea otters, 
grouse and fish. Engineering design and development focused on 
the refinement and adaptation of existing technology. This included 
the design of two types of implantable transmitters, the develop- 
ment of a more efficient sonic tag, the development of a computer 
compatable data recorder, and the support of ongoing projects. 
This recorder is designed to take data of a general nature, record it 
on cassette tape, allow the user to examine the data in the field and 
then transfer it to any general purpose computer for data analysis. 
Field efforts presented under Subproject II resulted in further infor- 
mation on activity patterns, movements and feeding behavior of sea 
otters in Alaska. California sea otter activity patterns were found to 
be highly variable among individuals and within an individual over 
time. A catalogue of sea otter behavior was developed and ana- 
lyzed. Spruce grouse exhibited strong seasonal habitat preferences; 
winter habitat preference consisted of jack pine uplands, whereas, 
during the summer most ‘females preferred coniferous lowlands. 
Ruffed grouse varied considerably in habitat utilization patterns in 
north-central Minnesota, with trembling aspen used extensively 
during winter months. 


24174 (PB—81-102964) Atlantic coast ecological inven- 
tory. user's guide and information base. Final report. Becca- 
sio, A.D.; Weissberg, G.H.; Redfield, A.E.; Frew, R.L.; Le- 
vitan, W.M. (Dames and Moore, Washington, DC (USA)). 
Sep 1980. Contract DI-14-16-0009-79-131. 175p. NTIS, PC 
A08/MF AOI. 

This study provides an inventory of important ecological re- 
sources along the Atlantic Coastal Zone, an area of some 196,840 
square kilometers (76,000 square miles). This inventory is intended 
to provide government and industry decision-makers with valuable 
ecological information which will assist in the regional siting of oil- 
and gas-processing and manufacturing facilities and their respective 
transportation systems. 
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REFER ALSO TO CITATION(S) 23705 


5103 Radioactive Materials Monitoring And Transport 


51 ENVIRONMENTAL SCIENCES, TERRESTRIAL 
5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 23223. 24146, 24148, 24149, 24153. 24320. 
24342, 24358 


24175 (CONF-810606—44(Draft)) Predicting radionu- 
clide leaching from root zone soil for assessment applications. 
Baes, C.F. III.; Sharp, R.D. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 6p. NTIS, PC 
A02/MF AO1. Order Number DE81024966. 

From American Nuclear Society’s annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

A simple leaching model is given for estimation of leaching 
rates of thirteen radioisotopes. A literature search with radionuclide 
migration data is presented in tabular form. This data must be con- 
sidered in any model for predicting radiation doses from agricultur- 
al products or drinking water obtained from contaminated soils. 
(PSB) 


24176 (DP-MS—81-24) Savannah River Laboratory dose- 
to-man model. Appendix A. Deterministic studies - SRL 
Model. Root, R.W. Jr. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). 1981. Con- 
tract ACO9-76SRO00001. 20p. NTIS, PC A02/MF AO1. 

Solid waste contaminated with radionuclides has been buried 
at the Savannah River Plant (SRP) burial ground since 1953. The 
radionuclides include alpha-emitting transuranium (TRU) nuclides, 
beta- and gamma-emitting activation and fission products, and tri- 
tium. To evaluate current operating limits for burial of this waste 
and to aid planning for the eventual decommissioning of the burial 
ground, the long-term dose to man from each type of waste must 
be estimated. The dose projections will provide guidance in choos- 
ing alternatives for a burial ground decommissioning plan. Such al- 
ternatives may include exhuming selected segments of the waste to 
reduce the long-lived radionuclide inventory or providing addition- 
al backfill over the waste trenches. The sensitivity of dose projec- 
tions to the length of institutional control over the burial ground 
will provide an estimate of the minimum time period such control 
must be maintained. 


24177 (LA—8721) Kriging analysis of uranium concentra- 
tions in Test Area C-74L, Eglin Air Force Base, Florida. 
White, G.C. (Los Alamos National Lab., NM (USA)). May 
1981. Contract W-7405-ENG-36. 10p. NTIS, PC A02/MF 
AOl. 

Soil samples from Test Area C-74L, Eglin Air Force Base, 
Florida, were analyzed for depleted uranium by instrumental epith- 
ermal neutron activation analysis. The sampling design used was a 
modified polar coordinate scheme. The resulting data were ana- 
lyzed with a statistical procedure called kriging to obtain a contour 
map of concentration and a 95% confidence interval map. The ma- 
jority of uranium remains in the center of the area near the target 
abutment. 


24178 (LA-UR—81-1585) Progress of soil radionuclide 
distribution studies for the Nevada Applied Ecology Group: 
1981. Essington, E.H. (Los Alamos National Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 38p. (CONF- 
810569—1). NTIS, PC A03/MF AOI1. 

From Nevada applied ecology group annual meeting; Las 
Vegas, NV, USA (27 May 1981). 

Portions of document are illegible. 

Two nuclear sites have been under intensive study by the 
Nevada Applied Ecology Group (NAEG) during 1980 and 1981, 
NS201 in area 18 and NS219,221 in area 20. In support of the var- 
ious studies Los Alamos National Laboratory (Group LS-6) has 
provided consultation and evaluations relative to radionuclide dis- 
tributions in soils inundated with radioactive debris from those 
tests. In addition, a referee effort was also conducted in both analy- 
sis of replicate samples and in evaluating various data sets for con- 
sistency of results. This report summarizes results of several of the 
data sets collected to test certain hypotheses relative to radionu- 
clide distributions and factors affecting calculations of hypotheses 
relative to radionuclide distributions and factors affecting calcula- 
tions of radionuclide inventories and covers the period February 
1980 to May 1981. 
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24179 (PNL—3647) Plutonium in surface soil near the 
southwestern boundary of the Hanford project. Price, K.R.; 
Dirkes, R.L. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). May 1981. Contract AC06-76RL01830. 2I1p. 
NTIS, PC A02/MF AOl. 

Samples of airborne particles collected near the Prosser Bar- 
ricade in another study showed low **°Pu/?**Pu ratios that are in- 
dicative of Hanford-produced plutonium. In an effort to locate evi- 
dence of a trail or the remains of a large short-term release of plu- 
tonium that may have occurred during past Hanford operations, 
surface soil samples were collected along the southweastern bound- 
ary of the Hanford Site in December 1979. Results indicated the 
possibility of slightly elevated levels of *°° **°Pu (0.016 pCi/g) oc- 
curring in the general vicinity of the Arid Land Ecology Field lab 
extending to the junction of Highway 240 and Horn Rapids Road 
as compared to lower levels (0.006 pCi/g) in a northwesterly direc- 
tion along the base of Rattlesnake Mountain and the eastern slope 
of Yakima Ridge. Assuming the worldwide average **°Pu/**?Pu 
ratio of 0.18 for soil of the Pacific Northwest, the plutonium in 
these soil samples may be slightly less enriched with 7°Pu (*4°Pu/ 
“Te 0.16). No evidence was discovered of an acute release re- 
maining intact and crossing the southwestern boundary during the 
operating history of plutonium facilities in the 200 Areas. 


24180 (PNL—3728, pp 19-24) Foodstuffs. Apr 1981. 
NTIS, PC AO5/MF AO1. 

In Environmental surveillance at Hanford for CY-1980. 

Foodstuffs, including milk, beef, fruit and leafy vegetables 
were collected from local and distant farms for analysis of gamma- 
emitting radionuclides and “Sr. Because the Riverview farming 
area is irrigated with Columbia Riverwater that has passed the 
Hanford Site, samples of foodstuffs were also obtained from this 
area. Analyses of these samples in 1980 indicated no observable 
impact from current or past Hanford operations. Elevated levels of 
''T were observed in some local milk samples following an atmos- 
pheric nuclear detonation on October 16 by the People’s Republic 
of China 


24181 (PNL—3728, pp 29-31) Soil and vegetation. Apr 
1981. NTIS, PC AO5/MF AOI. 

In Environmental surveillance at Hanford for CY-1980. 

Surface soil and vegetation samples are collected annually 
from a number of locations for the purpose of measuring the radio- 
nuclide concentrations from worldwide fallout, natural causes, and 
any cumulative buildup of radionuclides from Hanford operations. 
Radionuclide concentrations in samples taken during 1980 were 
similar to previous years. No obvious geographical radionuclide 
distribution pattern was observed in the 1980 samples. 


24182 (PNL—3731) Americium-241 in surface soil asso- 
ciated with the Hanford site and vicinity. Price, K.R.; Gil- 
bert. R.O.; Gano, K.A. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). May 1981. Contract AC06- 
76RL.01830. 22p. NTIS, PC AO2/MF AO1. Order Number 
DE81024264. 

Various kinds of surface soil samples were collected and ana- 
lyzed for Americium-241 (*!'Am) to examine the feasibility of im- 
proving soil sample data for the Hanford Surface Environmental 
Surveillance Program. Results do not indicate that a major im- 
provement would occur if procedures were changed from the cur- 
rent practices. Conclusions from this study are somewhat tempered 
by the very low levels of *"'Am (< 0.10 pCi/g dry weight) detect- 
ed in surface soil samples and by the fact that statistical significance 
depended on the type of statistical tests used. In general. the aver- 
age concentration of *!'Am in soil crust (0 to 1.0 cm deep) was 
greater than the corresponding subsurface layer (1.0 to 2.5 cm 
deep). and the average concentration of *!'Am in some onsite sam- 
ples collected near the PUREX facility was greater than compara- 
ble samples collected 60 km upwind at an offsite location 


24183 (RFP—3163) Sampling design for use by the soil 
decontamination project. Rutherford, D.W.; Stevens, J.R. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). 18 May 1981. Contract AC04-76DP03533. 38p. 
NTIS, PC A03/MF AOl1. Order Number DE81023989. 

This report proposes a general approach to the problem and 
discusses sampling of soil to map the contaminated area and to pro- 
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vide samples for characterizaton of soil components and contamina- 
tion. Basic concepts in sample design are reviewed with reference 
to environmental transuranic studies. Common designs are re- 
viewed and evaluated for use with specific objectives that might be 
required by the soil decontamination project. Examples of a hierar- 
chial design pilot study and a combined hierarchial and grid study 
are proposed for the Rocky Flats 903 pad area. 


24184 (UCID—18870) Calculated nuclide compositions 
and gamma-ray exposure rates for fallout from the HARRY, 
SMOKY, and ANNIE events. Hicks, H.G. (Lawrence Liver- 
more National Lab., CA (USA)). 3 Mar 1981. Contract W- 
7405-ENG-48. 214p. NTIS, PC A10/MF AOl1. 

The results of computer calculations of the nuclide composi- 
tion and associated external gamma-ray exposure rates for fallout 
from the HARRY, SMOKY, and ANNIE events are documented. 
The fission product distribution is calculated for each event with 
the appropriate neutron spectrum and the fractions of fissions due 
to each fissionable material. Also calculated are the total number of 
microcuries per square meter and the gamma-ray exposure rates 
(mR/h, 1 meter above ground level) for the 152 fission products 
and 25 neutron-induced nuclides. The normalized data are present- 
ed in 9 Appendices. (DLS) 


5105 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 23052. 23705, 24120 


24185 (CONF-800273—, pp 79-87) Weathering of petro- 
leum under tropical conditions. Page, D.S.; Cooley, J.F.; 
Hotham, J.R.; Gilfillan, E.S. (Bowdoin Coll., Brunswick, 
ME). Feb 1981. Fish and Wildlife Service, Atlanta, GA. 

From Coastal ecosystems of the southeastern United States 
workshop; Big Pine Key, FL, USA (18 Feb 1980). 

A three-year study was performed on the hydrocarbon resi- 
dues in the sediments of an oil spill site on the southwestern coast 
of Puerto Rico. The study area was Bahia Sucia, the location of the 
Zoe Colocotroni oil spill of 17 March 1973. In comparison to oil 
spills in temperate sediments, a very rapid rate of degradation of 
petroleum was observed in the tropical, highly organic mangrove 
swamp sediments at the spill site. The study also showed that tropi- 
cal mangrove sediments normally contain significant concentrations 
of fats, oils, waxes, and hydrocarbons from plant, animal and micro- 
bial sources. The biogenic hydrocarbon material, in the normal de- 
tritus pool of the mangrove ecosystem, supports an indigenous mi- 
crobial population. This microbial population was responsible for 
the observed rapid biodegradation of petroleum hydrocarbons in 
the mangrove sediments of Bahia Sucia. In determining the state of 
any petroleum remaining at an oil spill site, analytical methods must 
be used that can distinguish the relative importance of the various 
possible sources of hydrocarbons: petroleum, pelagic tar, and bio- 
genic hydrocarbons. 


24186 (RHO-LD—121) Germination characteristics of 
six plant species growing on the Hanford Site. Cox, G.R.; 
Kirkham, R.R.; Cline, J.F. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). Mar 
1980. Contract AC06-77RL01030. 13p. NTIS, PC A02/MF 
AO1. Order Number DE81024391. 

Six plant species (Siberian and thickspike wheatgrass, cheat- 
grass, sand dropseed, Indian ricegrass, and Russian thistle) found on 
the Hanford Site were studied as part of an investigation into the 
revegetation of disturbed areas. Germination response to three envi- 
ronmental parameters (soil moisture, soil temperature, and planting 
depth) were measured. Results indicated that when a polyethylene 
glycol solution was used to control the osmotic potential of the im- 
bibition media, no significant decrease in germination rate occurred 
down to -3.0 bars. However, below -7.0 bars all species experienced 
a decrease in germination. When germinated in soil, all species 
except Russian thistle exhibited a significant decrease in germina- 
tion rate at -0.3 bars. Russian thistle was the only species tested that 
exhibited germination at a soil temperature of 1°C. All species gave 
optimum germination at temperatures between 10 and 15°C. Thick- 
spike wheatgrass was the only species tested which was able to ger- 
minate and emerge from a planting depth of greater than 2 inches. 
If supplemental moisture is provided, a shallow planting would be 
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advisable for those species tested. If not overcome by pretreatment 
prior to planting, seed dormancy may be a significant factor which 
will reduce the germination potential of some species tested. 


24187 Draft environmental impact statement. Uinta- 
Southwestern Utah regional coal. Salt Lake City, UT; 
Bureau of Land Management (1980). 320p. Information Re- 
sources Press, 2100 M Street, NW, Suite 316, Washington, 
DC. (MF or HC) Order No. 80-1015. 

Leasing of eight tracts totaling 33,620 acres for underground 
mining of coal reserves in Carbon, Emery, Sanpete, and Sevier 
counties in southwestern Utah is proposed. All figures cited include 
the Hollberg Preference Right Lease Application area, which also 
would be developed for underground mining. Positive Impacts: de- 
velopment of the tracts would generate 4.5 million tons of coal per 
year, contributing to the national self-sufficiency with respect to 
energy needs. In addition, development of the reserves would 
employ 265 workers from 1985 to 1987, 1385 workers from 1987 to 
2007, and 1336 workers from 2007 to the termination of mining ac- 
tivities. Negative Impacts: soil and vegetative productivity on 773 
acres of land would be disturbed by the end of the life of the mines, 
although reclamation procedures would restore 472 acres of this 
land. The 301 acres used for housing development would not be re- 
claimed. Changes in aquifers and distribution of surface water due 
to subsidence could occur on 30,583 acres. Mining activities would 
consume 761 acre-feet of water and cause the discharge of 682 
acre-feet of sewage effluent annually, resulting in an increased salin- 
ity level at the Imperial Dam and a reduction of 286 acres of irri- 
gated cropland. The wildlife carrying capacity of the mined areas 
would decrease. About 472 acres of grazing land would be dis- 
placed for the life of the project. An influx of 5409 persons into the 
area would encroach upon the small-town ambiance of regional 
communities, particularly Castle Dale, Price, and Orangeville. 


24188 Draft environmental impact statement. Energy 
Transportation Systems Inc. coal slurry pipeline transporta- 
tion project, Wyoming to Louisiana. Denver, CO; Bureau of 
Land Management (1980). vp. Information Resources Press, 
2100 M Street, NW, Suite 316, Washington, DC. (MF or 
HC) Order No. 80-1016. 

In 2 volumes. 

Construction of a 1664-mile coal slurry pipeline to transport 
coal from mines near Gillette, Wyoming to power plant customers 
in Oklahoma, Arkansas, and Louisiana is proposed. The coal would 
be crushed to a powder, mixed with water to form slurry, and 
pumped through the pipeline to dewatering plants located at each 
power plant. Positive Impacts: the pipeline and related facilities 
would provide for efficient transportation of 37.4 million tons of 
coal per year. Construction activities would employ 9712 worker- 
years from 1983 through 1989, while operation of the pipeline 
would employ 37.650 worker-years during the 50-year life of the 
project. Project activities would provide extensive new scientific 
information on the Madison Aquifer. Negative Impacts: a total of 
22.730 acres of land would be disturbed, involving the loss of 6389 
acres of woodland wildlife habitat and 375 acres of farmland. Oper- 
ation of the pipeline and ancillary facilities would remove a total of 
1025 million acre-feet of water from the Madison fomation, result- 
ing in significant drawdowns. Large volume slurry spills could 
occur, resulting in losses of fish and other aquatic life. Surface 
structures would degrade scenic resources at 36 locations, and dis- 
turbances of historic and archaeological resources could occur 
during construction. The pipeline would traverse 18 miles of Indian 
land in Oklahoma. 


24189 Draft environmental impact statement. Southern 
Utah petition document. Denver, CO; Office of Surface 
Mining Reclamation and Enforcement (1980). 248p. Infor- 
mation Resources Press, 2100 M Street, NW, Suite 316, 
Washington, DC. (MF or HC) Order No. 80-0898. 
Alternative responses to a petition to designate 325,200 acres 
within certain areas near Bryce Canyon National Park in southern 
Utah as unsuitable for surface coal mining and reclamation projects 
are discussed. The petition alleges that mining operations would ad- 
versely affect Bryce Canyon National Park and Dixie National 
Forest through degradation of visibility, air quality, and scenic 
vistas and through alteration of topographic formations. The peti- 
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tion further alleges that reclamation activities would not reestablish 
suitable vegetative cover, damaging wildlife habitat, soils, climatic 
conditions, and aesthetic values. In addition, the petition claims that 
mining would result in a substantial loss or reduction of water 
supply and food and fiber products in affected areas, and that alter- 
native energy sources could provide a greater energy yield than the 
Allen-Warner Valley Energy System, which would be supplied by 
coal mining operations in the petition areas. Positive Impacts: anal- 
yses undertaken in response to the petition indicate that revegeta- 
tion reclamation could be successful. Negative Impacts: blasting 
noise and impairment of visibility associated with surface mining 
activities would mar the recreational values of the park for a limit- 
ed period of time. Pumping groundwater from the Navajo Sand- 
stone aquifer could affect local water supplies and diminish the 
flow of the Virgin River, which provides habitat for the endan- 
gered woundfin minnow. 


24190 Draft environmental impact statement. Guthrie 
County Generating Station and associated transmission facili- 
ties, Guthrie and Dallas Counties, Iowa. Washington, DC; 
Rural Electrification Administration (1980). 218p. Informa- 
tion Resources Press, 2100 M Street, NW, Suite 316, Wash- 
ington, DC. (MF or HC) Order No. 80-0897. 

Construction of the 650-megawatt (MW) Guthrie County 
steam-electric power generating station near Panora in Guthrie 
County, Iowa is proposed. Major components of the station would 
include a single reheat, balanced draft, drum-type boiler burning 
pulverized coal and a tandem compound, four-flow reheat turbine 
generator with a rating of 3600 revolutions per minute. Positive Im- 
pacts: the station would eliminate an expected 280-MW deficit in 
the area’s energy supply predicted for 1985. The unit would con- 
sume less fuel and enable the power cooperatives in the area to 
consume less gas and oil than would otherwise be possible. Con- 
struction of the plant would create temporary jobs for 985 workers, 
and operation of the plant would employ 158 persons on a perma- 
nent basis. Sales taxes collected as a result of construction needs 
would total $6.0 million, while property taxes collected over the 
construction period would amount to $16 million. Negative Im- 
pacts: operation of the station would release particulates, sulfur 
dioxide, and nitrogen oxides into the atmosphere. Discharge from 
the blowdown detention basin would raise water temperature in the 
river by three degrees centigrade. The station would displace 1173 
acres, including 860 acres of farmland, and transmission rights-of- 
way would displace additional land. The rail spur would run across 
the floodway of an intermittent stream. 


24191 Draft environmental impact statement. Florida 
Power Corporation, Crystal River Units 4 and 5. Atlanta, 
GA; Environmental Protection Agency (1980). vp. Informa- 
tion Resources Press, 2100 M Street, NW, Suite 316, Wash- 
ington, DC. (MF or HC) Order No. 80-0895. 

In 3 volumes. 

Construction and operation of two 695-megawatt (MW) 
coal-fired steam electric generating plants at the existing Crystal 
River complex in Citrus County, Florida are proposed. Positive Im- 
pacts: the units would help the applicant, Florida Power Corpora- 
tion, to meet the power demand of its consumers, which is expect- 
ed to increase from 3899 MW in the winter of 1976 and 1977 to 
6580 MW in the winter of 1987 and 1988. Operation of the units 
would employ 162 workers with annual earnings of $3.4 million, 
generate $300,000 in contractual income annually, and add $5.2 mil- 
lion to the local property tax base annually. Negative Impacts: con- 
struction of the units would result in the loss of 335 acres of vege- 
tated wildlife habitat, including 148 acres of slashpine flatwoods, 62 
acres of mesic hammock, and 55 acres of hydric hammock. In addi- 
tion, 25 acres of freshwater marsh and 6 acres of coastal hydric 
hammock would be displaced. The units would emit sulfur dioxide, 
nitrogen oxides, and particulates. Operation of the cooling towers 
would result in 344 hours of fogging in the vicinity each year, and 
salt drift from the towers would damage vegetation in the immedi- 
ate area. Withdrawal of an average of 600,000 gallons of ground- 
water per day would lower the water table by 2.5 feet in the imme- 
diate area, and leachate from the disposal area, coal pile, and plant 
drains collection pond could degrade groundwater quality. Oper- 
ation of additional barges in area channels would increase the possi- 
bility of damaging or fatal collisions with manatees, an endangered 
species. 
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24192 Draft environmental impact statement. Proposed 
mining and reclamation plan, Rojo Caballos Mine, Campbell 
County, Wyoming. Denver, CO; Office of Surface Mining 
Reclamation and Enforcement (1980). 122p. Information 
Resources Press, 2100 M Street, NW, Suite 316, Washing- 
ton, DC. (MF or HC) Order No. 80-0893. 

Implementation of the Rojos Caballos surface mining project 
on 5815 acres of land in the eastern Powder River basin in Camp- 
bell County, Wyoming is proposed. Positive Impacts: the mine 
would contribute as much as 15 million tons of coal per year to the 
Department of Energy's annual production goal for the Powder 
River coal basin, which is 205 million tons for 1985 and 396 million 
tons for 1990. To assist the community of Gillette in meeting the 
demands of the great numbers of workers that would enter the 
area, the applicant would purchase improvment district bonds, 
guarantee construction worker housing, provide financial assistance 
to the permanent work force to purchase housing, and provide bus 
service to the mine for workers. Negative Impacts: mining activities 
would disturb 3811 acres of land, altering the geologic stratigraphy 
of the site permanently and the vegetal characteristics of the site 
temporarily. Part of an antelope winter range and a sage grouse lek 
would be displaced. Wildlife habitat and grazing resources on the 
site would be lost for up to 40 years after the conclusion of recla- 
mation activities. The effects of lowered groundwater levels due to 
mining of surface aquifers and pumping water from lower aquifers 
would be noticeable 30 years after mining activities cease, and the 
total recovery period could be as long as 50 years. Degradation of 
groundwater quality would result from an increase in the level of 
dissolved solids. Ambient air quality would decline during mining 
activities. The influx of workers and their families into the area 
would place extreme stress on the social infrastructure of Gillette 


24193 Draft environmental impact statement. Proposed 
Camp Swift lignite leasing, Bastrop County, Texas. Santa Fe, 
NM; Bureau of Land Management: (1980). 221p. Informa- 
tion Resources Press, 2100 M Street, NW, Suite 316, Wash- 
ington, DC. (MF or HC) Order No. 80-0892. 


Leasing of approximately 6600 acres containing 80 to 100 
million tons of federally owned lignite reserves at Camp Swift Mili- 
tary Reservation in Bastrop County, Texas is proposed. Positive 
Impacts: the mine would make sufficient coal available to electrical 
generation utilities to alleviate fuel shortages caused by curtailment 
of natural gas supplies. The seven-year project would employ 230 
persons. Negative Impacts: surface mining activities would disturb 
4000 acres of common Post Oak Savannah, resulting in loss of soil 
productivity and significantly altering the topography. If rail were 
chosen as the chief means of transporting lignite, an additional 500 
acres of land would be disturbed. The microclimate would undergo 
a significant change. and the regional climate would undergo a 
slight change. Particulate levels in the immediate area of mining ac- 
tivity would exceed federal air quality standards. Withdrawal of 
24.000 gallons of water per minute from local groundwater sources 
for mining needs could deplete the aquifer system near the surface 
Streams in the lease area would have their flows increased to ap- 
proximately 56 cubic feet per second. The integrity of cultural sites 
within the entire 6600-acre lease area would be lost. Human recep- 
tors located near the periphery of Camp Swift would experience 
short-term exposure to ambient noise levels exceeding 55 decibels 
on the A-weighted scale both day and night 


24194 Draft environmental impact statement. Ute Moun- 
tain Ute proposed strip coal mine, San Juan County, New 
Mexico. Albuquerque. New Mexico; Bureau of Indian Af- 
fairs (1980). 79p. Information Resources Press, 2100 M 
Street. NW. Suite 316. Washington. DC. (MF or HC) 
Order No. 80-0891 

Leasing of 1320 acres of Ute tribal lands located in the Ute 
Mountains in San Juan County. New Mexico. for the purpose of 
surface mining of coal is proposed. Positive Impacts: the leases 
would generate income to augment the Ute tribal treasury. Coal 
from the reserves, estimated to contain 14.4 million tons of strippa- 
ble coal, would be used to fuel the San Juan Generating Plant, as- 
suring area consumers an adequate supply of electricity Negative 
Impacts: access and haul roads would leave 44 acres of the area 
denuded of vegetation each year. while strip-mining activities 
would denude 70 acres per year. Grazing would be suspended on 
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the entire 1320-acre site throughout the life of the strip mine. The 
topography of the site would be altered, and the original stratifica- 
tion of the geologic profile would be destroyed. Approximately 20 
acre-feet of water would be pumped from the San Juan River each 
year for use in controlling road dust and irrigating reclaimed areas. 
The influx of workers into the area would increase incidence of 
vandalism by archaeologic scavengers, and strip-mining would de- 
stroy undiscovered archaeologic sites. 


24195 Draft environmental impact statement. APS/SDG 
and E interconnection project, Maricopa and Yuma Counties, 
Arizona and Imperial and San Diego Counties, California. 
Phoenix, AZ; Bureau of Land Management (1980). 673p. In- 
formation Resources Press, 2100 M Street, NW, Suite 316, 
Washington, DC. (MF or HC) Order No. 80-0802. 

Construction and operation of an overhead power transmis- 
sion system between the main system of the Arizona Public Service 
(APS) and its Yuma service territory are proposed to interconnect 
the electrical power networks of APS, San Diego Gas and Electric 
(SDGE), and the Imperial Irrigation District (IID). Positive Im- 
pacts: the system would make it possible for the applicants to meet 
the forecasted need for power in their service territories, reduce the 
utilities’ oil-dependence for generating electricity by providing 
access to coal-fired generation and potential geothermal energy, 
and enhance system reliability for APS, SDGE, and IID. Negative 
Impacts: construction of the lines would stress or eliminate 92.1 
acres of special-status plant habitat and habitat of the Gila monster, 
flat-tailed horned lizard, Andrew's Scarab beetle, magic gecko, and 
bighorn sheep. Two residential subdivisions and two airstrips could 
be traversed, and 23 single-family residences could be affected. Ap- 
proximately 21.6 acres of agricultural land would be removed from 
production for the 50-year life of the project. The route would tra- 
verse 102.2 miles within scenic areas and conflict with management 
policies within a recreational-vehicle park, a natural national land- 
mark, a golf course, an existing and a proposed county park, and a 
segment of the Pacific Crest Trail. The lines could encroach on 
sensitive historical and archaeological sites, including one site of 
importance to Native Americans 


24196 Draft environmental impact statement. Allen- 
Warner Valley energy system. Cedar City, UT; Bureau of 
Land Management (1980). 489p. Information Resources 
Press, 2100 M Street, NW, Suite 316, Washington, DC. 
(MF or HC) Order No. 80-0800. 

Alternative scenarios for development of energy systems in 
the southern areas of Utah and Nevada are considered. The 
applicant's proposal would consist of construction of a 500- 
megawatt (MW) power plant in Warner Valley, Washington 
County, Utah and the 2000-MW Harry Allen plant in Dry Lake, 
Nevada, with coal for both plants to be mined from the Alton coal 
fields and transported via two slurry pipelines. Positive Impacts: the 
system as proposed by the applicant would generate 1750-MW of 
electricity for consumers in Utah, Nevada, and California; supply 
8000 acre-feet of irrigation water and 26,400 acre-feet of water for 
municipal and industrial uses; contribute more than $561 million in 
property taxes; and employ 6700 people. Alternatives of lesser 
scales would meet energy requirements in the area to some extent, 
while lessening the environmental impacts of project implementa- 
tion. Negative Impacts: the applicant's proposal and alternatives (1), 
(2), and (3) would result in significant additional emissions of par- 
ticulates, sulfur dioxide, and nitrogen oxides, violating federal air 
quality standards at various sites. Mining would alter area hydrol- 
ogy and increase local erosion. As much as 1850 acres of Dry Lake 
playa would be occupied if the Harry Allen plant were construct- 
ed. Unless alternative (4) was implemented, the proposal could 
result in damage to the habitat of a maximum of two endangered 
plants, 1-2 endangered fish. and two species proposed for endan- 
gered status. Several hundred archaeological sites and several his- 
torical sites could be disturbed 


24197 Draft environmental impact statement. Gibbons 
Creek lignite project, Grimes County, Texas. Dallas, TX; En- 
vironmental Protection Agency (1980). 224p. Information 
Resources Press, 2100 M Street, NW, Suite 316, Washing- 
ton, DC. (MF or HC) Order No. 80-0509. 

Issuance of a New Source National Pollutant Discharge 
Elimination System permit to the Texas Municipal Power Agency's 
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Gibbons Creek Lignite Project located on a 27,500-acre site in 
western Grimes County, Texas is proposed. Gibbons Creek, a tribu- 
tary of the Navasota River, would receive effluent from the mining 
project. The permit applicant would surface mine approximately 
10,300 acres, removing 100 million tons of lignite over a 30-year 
period. Positive Impacts: the project would allow generation of 
electric power to serve the cities of Bryan, Denton, Garland, and 
Greenville. The mine and plant would employ large numbers of 
county workers and contribute $16.9 million to the county tax base 
over the life of the project. Negative Impacts: the mining operation 
would reduce woodland wildlife habitat, densities of game species, 
diversity of wildlife habitat, and species of wildlife. Permanent 
changes in surface and groundwater resources would result. Nearly 
300 residents located on the proposed project site could be dis- 
placed. 


24198 Draft environmental impact statement. Green 
River-Hams Fork regional coal. Denver, CO; Bureau of 
Land Management (1980). vp. Information Resources Press, 
2100 M Street, NW, Suite 316, Washington, DC. (MF or 
HC) Order No. 80-0508. 

In 2 volumes 

Leasing of 13 tracts of coal in the Green River-Hams Fork 
region of northwest Colorado and south-central Wyoming is pro- 
posed. The preferred alternative, which would include five tracts in 
Wyoming and eight tracts in Colorado, would involve strip mining 
of 753.6 million tons of federal coal reserves. Positive Impacts: leas- 
ing would foster the production of 20.52 million tons of coal annu- 
ally through 1995 and would employ 450 persons from 1987 to 
1989 for mine construction and 1464 persons for mine development 
from 1989 until closure of mining operations. Two mining towns in 
the area would experience a significant economic boost and the 
coal flow would help meet regional energy needs. Negative Im- 
pacts: mining and ancillary activities would disturb 13,714 acres by 
1995 and population increases would result in the disturbance of 
676.5 additional acres for housing and infrastructural developments. 
A total of 43 square miles of aquifers would be removed from the 
North Platte watershed and 34.6 square miles would be lost to the 
Yampa subbasin. Mixing of aquifers would degrade water quality in 
deeper aquifers. Thirteen wells and three springs would be severely 
impacted. Approximately 103,953 acres of big game winter range 
would be destroyed, removing 3703 deer and 1133 elk from the 
region. Approximately 1659 acres of riparian habitat would be lost 
and several archaeologic sites would be impacted. Transportation 
and social services in the vicinity of the mining operation would 
experience stress and occasional overloads. Development of 114 oil 
and gas leases would be delayed, and more than 176,000 animal unit 
months of forage would be lost through 1995. Over 800 acres of 
rural lands would be converted for urban use 


24199 Draft environmental impact statement. Sherburne- 
Benton County, Minnesota, 345-KV transmission line. Wash- 
ington, DC; Rural Electrification Administration (1980). 
275p. Information Resources Press, 2100 M Street, NW, 
Suite 316, Washington, DC. (MF or HC) Order No. 80- 
1010. 

Construction and operation of a 345-kilovolt transmission 
line in Benton and Sherburne counties, Minnesota are proposed 
Depending on the route chosen, the line would extend 16.3 to 22.9 
miles to connect the Northern States Power Company (NSP) sub- 
station, located at the Sherburne County generating facility, to the 
NSP substation in Benton County. Positive Impacts: the new line 
would allow transmission of high voltage electricity from the gen- 
erating station to United Power Associates power grid consumers. 
Negative Impacts: right-of-way corridors would traverse 0 to 4.1 
miles of field, 0.8 to 1.8 miles of pasture, 0.9 to 2.5 miles of farm- 
land, 8.8 to 12.5 miles of land with high potential for irrigated de- 
velopment. 2.2 to 6.3 miles of woodland, 1.1 to 2.7 miles of wet- 
land, 3 to 18 streams, 0.8 to 1.6 miles of flood hazard zone, 0 to 2 
archaeological sites, and 0 to 1 wildlife refuge. The right-of-way 
would lie within 1000 feet of 26 to 113 homes, 0 to 3 cemeteries, 0 
to 7 businesses. 2 to 6 lakes. 1 to 2 public recreation areas, and 1 to 
3 private recreation areas. The line could border a scenic road for 
1.9 to 3.9 miles and could lie within one mile of as many as three 
airports. 
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24200 Draft environmental impact statement. Mapco’s 
Rocky Mountain liquid hydrocarbons pipeline. Santa Fe, 
NM; Bureau of Land Management (1980). 389p. (DES—80- 
25). Information Resources Press, 2100 M Street, NW, Suite 
316, Washington, DC. (MF or HC) Order No. 80-0520. 

Construction of 1172 miles of common carrier pipeline and 
related facilities extending from the Mid-America Pipeline 
Company's (MAPCO) Hobbs Station in Gaines County, Texas 
through New Mexico, Colorado, and Utah to the Rocky Mountain 
Overthrust Area of Wyoming is proposed for the transportation of 
liquid hydrocarbons. Positive Impacts: the one-million-barrel under- 
ground storage capacity of the Hobbs Station and the proximity of 
the station to various pipelines would provide hydrocarbon ship- 
pers with decision flexibility for destination and delivery schedul- 
ing. From the Hobbs Station, the liquids would be transported 
either through MAPCO’s system to the Upper Midwest area of the 
United States or through pipeline connections to the Gulf Coast. 
Negative Impacts: the 50-foot-wide right-of-way would displace 
7101 acres of federal, state, Indian, and private lands, including 422 
acres of farmland. The pipeline structures would cross the Green 
River, which is under consideration for inclusion in the national 
system of wild and scenic rivers. Some archaeologic sites would be 
damaged or destroyed during digging of pipeline trenches. 


5106 Regulations 


REFER ALSO TO CITATION(S) 23634 
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5201 Basic Studies 
REFER ALSO TO CITATION(S) 23130, 23131, 23132, 24117, 24155, 24363 


24201 (CONF-800273—) Coastal ecosystems of the 
southeastern United States. Carey, R.C.; Markovits, P.S.; 
Kirkwood, J.B. (eds.). (Montana State Univ., Bozeman 
(USA). Bureau of Educational Research and Field Services; 
Fish and Wildlife Service, Atlanta, GA (USA)). Feb 1981. 
257p. (FWS/OBS—80/59). Fish and Wildlife Service, At- 
lanta, GA. 

From Coastal ecosystems of the southeastern United States 
workshop; Big Pine Key, FL, USA (18 Feb 1980). 

The purpose of the workshop was to provide training on 
recent developments in understanding coastal ecosystems in the 
southeastern United States for Fish and Wildlife Service (FWS) 
field personnel and other natural resource managers in the region. 
Major emphasis was given to three types of systems: marshes, man- 
groves, and sea grasses. Other systems such as coral reefs, mud 
flats, bottomland hardwoods, and estuaries were discussed in less 
detail. Twenty-three papers were presented during the workshop. 
One of these was abstracted and indexed individually for EDB/ 
ERA. 


24202 Effects of external radio transmitters on fish. 
Ross, M.J. (Univ. of Minnesota, Minneapolis); McCormick, 
J.H. Contract EY-76-S021332. Progressive Fish-Culturist ; 43: 
No. 2, 67-72(Apr 1981). 

Yellow perch (Perca flavescens) and largemouth bass (Mi- 
cropterus salmoides) were studied to determine the effects of exter- 
nally attached radio transmitter tags. Perch that had been tagged 
with dummy radio tags were more susceptible to predation and 
more sensitive to environmental stress than were controls. Feeding 
and respiration rates were similar among dummy tagged and con- 
trol groups of perch over a 6-week period. The feeding rate of 
dummy tagged largemouth bass was lower than that of untagged 
fish over a 3,5-week period. On the basis of these studies, we con- 
clude that weights of external transmitters in water should be less 
than 1.5% of the fish weight. Design considerations should include 
streamlining components and an anterior attachment wire at the ex- 
treme leading edge of an external transmitter to prevent entangle- 
ment of the tag in surrounding vegetation. 
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24203 Spawning and rearing Atlantic menhaden. Hettler, 
W.F. (National Marine Fisheries Service, Beaufort, NC). 
Progressive Fish-Culturist ; 43: No. 2, 80-84(Apr 1981). 

Two-year-old Atlantic menhaden (Brevoortia tyrannus) held 
in the laboratory at ambient temperatures and salinities for more 
than 1 year, were induced to spawn by injecting first human chor- 
ionic gonadotropin and then carp pituitary powder. Spawning took 
place at temperatures of 16 to 20°C in a 2100-L indoor tank modi- 
fied to recover the buoyant fertilized eggs. Larvae were reared to 
the juvenile stage on a diet of cultured rotifers (Brachionus plicati- 
lus), sieved wild zooplankton (64 to 500 ym), brine shrimp (Arte- 
mia salina) nauplii, and powdered trout food 


24204 Salinity maximum in the pycnocline of the Middle 
Atlantic Bight. Gordon, A.L.; Aikman, F. III. (Lamont-Do- 
herty Geological Observatory, Palisades, NY). Contract 
AS02-76EV 102185. Limnology and Oceanography ; 26: No. 
1, 123-130(Jan 1981). 

A persistent salinity maximum is observed in the upper part 
of the pycnocline in summer-autumn over the outer shelf of the 
New York Bight, induced by a nearly isopycnal transfer of slope 
water to the outer shelf. The transfer is possible only in the strati- 
fied seasons when isopycnals are continuous across the shelf-slope 
front. Estimates of the slope-shelf salt flux required to produce the 
pycnocline s-max suggest that it may provide about half of the salt 
required annually in the shelf region to balance input of river 
water 


24205 Estimating birth and death rates of zooplankton. 
Taylor, B.E.; Slatkin, M. (Univ. of Washington, Seattle). 
Contract EV-768062225. Limnology and Oceanography ; 26: 
No. 1, 143-158(VJan 1981) 

Two estimates of the birth rate using an egg ratio are de- 
rived from a three-stage (eggs. juveniles, and adults) model for an 
exponentially growing population, and the sensitivity of these esti- 
mates to time and age-dependence of the birth and death rates and 
to measurement errors is explored. Tests to determine whether a 
population violates the assumptions of the model are suggested, and 
birth rate estimates which partially compensate for some departures 
from the model are proposed. Other methods for estimating birth 
and death rates based on this type of model are reviewed. Four 
birth rate estimates are compared using data for a population of 
Daphnia pulicaria, and recommendations on the use of birth and 
death rates based on the egg ratio are made 


24206 Variation in age and size at maturity of the slider 
turtle (Pseudemys scripta). Gibbons. J.W.; Semlitch, R.D.; 
Greene, J.L.; Schubauer, J.P. (Savannah River Ecology 
Lab.. Aiken, SC). American Naturalist ; 117: No. 5, 841- 
845(1981) 

Phe adaptive strategy of the slider turtle. Pseudemys scripta, 
in terms of age and size at sexual maturity is discussed. Populations 
from a natural aquatic habitat and from a cooling reservoir on the 


US DOE Savannah River Plant are compared. (HCR) 


5202 Chemicals Monitoring And Transport 


REFER 1LSO TO CITATION(S) 23246, 23431. 23679, 24122. 24131. 24197. 
24198, 24214 


24207 (BNL—51375) Bacterial analysis of water and 
sediment samples. Francis. A.J.; Quinby, H.L.; Hendrey, 
G.R. (Brookhaven National Lab.. Upton, NY (USA)). Mar 
1981. Contract ACO2-76CH00016. 20p. NTIS, PC A02/MF 
AO1. Order Number DE81024272. 

Water and sediment samples collected from the Mononga- 
hela River, WV. were analyzed for total bacteria by direct counts 
using epifluorescence microscopy and the lipopolysaccharide (LPS) 
content by the limulus amebocyte lysate assay. The population 
ranges of bacteria in water and sediment samples were 2.4 to 6.5 x 
10°/ml and 0.7 to 2 x 10'°/g dry weight, respectively. The bound 
LPS in water samples ranges from 3 to 17 ng/ml. Sediment samples 
contained 17 to 34 pg of bound LPS/g dry weight of sediment 
The relationship between bound LPS and bacterial cell number and 
the estimated bacterial carbon biomass by direct bacterial counts 
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and LPS assay are discussed. The average ratios of the direct bacte- 
rial-count-derived carbon to the lipopolysaccharide-derived carbon 
for water and sediment samples were 1.03 +- 0.60 and 1.10 +- 
0.53, respectively. 


24208 (CONF-810554—2) Biological reduction of nitrate 
wastewater using fluidized-bed bioreactors. Walker, J.F. Jr.; 
Hancher, C.W.; Patton, B.D.; Kowalchuk, M. (Oak Ridge 
National Lab., TN (USA); Goodyear Atomic Corp., Ports- 
mouth, OH (USA)). 1981. Contract W-7405-ENG-26. 37p. 
NTIS, PC A03/MF AOl1. 

From 3. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (12 May 1981). 

There are a number of nitrate-containing wastewater 
sources, as concentrated as 30 wt % NOs~ and as large as 2000 m*/ 
d, in the nuclear fuel cycle as well as in many commercial process- 
es such as fertilizer production, paper manufacturing, and metal fin- 
ishing. These nitrate-containing wastewater sources can be success- 
fully biologically denitrified to meet discharge standards in the 
range of 10 to 20 gN(NO;~ )/m® by the use of a fluidized-bed bior- 
eactor. The major strain of denitrification bacteria is Pseudomonas 
which was derived from garden soil. In the fluidized-bed bioreactor 
the bacteria are allowed to attach to 0.25 to 0.50-mm-diam coal par- 
ticles, which are fluidized by the upward flow of influent 
wastewater. Maintaining the bacteria-to-coal weight ratio at ap- 
proximately 1:10 results in a bioreactor bacteria loading of greater 
than 20,000 g/m*. A description is given of the results of two bio- 
denitrification R and D pilot plant programs based on the use of 
fluidized bioreactors capable of operating at nitrate levels up to 
7000 g/m* and achieving denitrification rates as high as 80 
gN(NOs;~ )/d per liter of empty bioreactor volume. The first of 
these pilot plant programs consisted of two 0.2-m-diam bioreactors, 
each with a height of 6.3 m and a volume of 208 liters, operating in 
series. The second pilot plant was used to determine the diameter 
dependence of the reactors by using a 0.5-m-diam reactor with a 
height of 6.3 m and a volume of 1200 liters. These pilot plants oper- 
ated for a period of six months and two months respectively, while 
using both a synthetic waste and the actual waste from a gaseous 
diffusion plant operated by Goodyear Atomic Corporation 


24209 TVA Coal Gasification Project. Draft environmen- 
tal impact statement. Morris, TN; Tennessee Valley Author- 
ity (1980). 197p. Information Resources Press, 2100 M 
Street, NW, Suite 316, Washington, DC. (MF or HC) 
Order No. 80-0795. 

Construction and operation of a commercial-scale coal gasifi- 
cation demonstration plant, capable of processing up to 20,000 tons 
of coal per day into a medium-British-thermal-unit product gas, at 
the 1190-acre Murphy Hill site in Marshall County, Alabama, are 
proposed. Positive Impacts: By demonstrating the new process, the 
plant would make a positive contribution to the nation’s efforts to 
resolve the energy crisis and reduce dependence upon foreign pe- 
troleum and natural gas. Peak construction periods would employ 
up to 6800 workers, and operation of the plant would employ 800 
persons. Negative Impacts: Both processes would produce a vitre- 
ous slag waste material, and the K-T process would entrain 75% of 
the coal ash in the gas steam. Both processes would produce some 
hazardous organic compounds. Site development would result in 
loss of 500 acres of farmland and forestland and disruption of recre- 
ational uses in the area. The slag disposal facility would occupy ap- 
proximately 200 acres. Construction of the pipelines would require 
clearance of vegetation, and the right-of-way would cross flood- 


plain land 


24210 (EPRI-EA—1826) Characterization of acidic pre- 
cipitation in the Adirondack region. Johannes, A.H.; 
Altwicker, E.R.; Clesceri, N.L. (Rensselaer Polytechnic 
Inst., Troy. NY (USA)). May 1981. 200p. NTIS, PC A09/ 
MF AOl1. Order Number DE81903318. 

Atmospheric inputs into three lake watersheds within a 30 
km radius of each other in the Adirondack Park region of New 
York State were quantified for the period May 1978-August 1979 
This was accomplished with a wet/dry precipitation network 
which collected samples on an event basis. Rain and snow amounts 
were measured and samples were analyzed for pH. conductivity, 
SO,;. NOs. Cl, NH;, Ca, Mg, K, and Na. Precipitation quantity and 
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quality for the three watersheds was found to be similar, on a 
monthly or yearly basis, but individual events would occasionally 
show wide fluctuation in both manners across the network. Dry 
deposition made significant contributions (10 to 30%) to the total 
atmospheric loading to these basins. 


24211 (PB—81-106585) Evaluation of solid sorbents for 
water sampling. Final report Sep 78-Sep 81. Harris, J.C.; 
Cohen, M.J.; Grosser, Z.A.; Hayes, M.J. (Little (Arthur 
D.), Inc., Cambridge, MA (USA)). Oct 1980. Contracts 
EPA-68-02-2150;EPA-68-02-3111. 91p. NTIS, PC A05/MF 
AOl. 

The report describes a systematic evaluation of the applica- 
bility of macroreticular resins for general and compound-specific 
sampling of organics. The first portion is an extensive review of 
current pertinent literature concerned with the use of macroreticu- 
lar resins for sampling and analysis of organic compounds in an 
aqueous matrix. The main body of the report describes and presents 
results of a laboratory investigation of selected solid adsorbents that 
appeared promising for sampling, based on the literature review. 
Results of screening a variety of sorbent-solute pairs indicate that a 
combination of two dissimilar resins is the most promising approach 
to a general purpose sorbent sampling system. In particular, a com- 
bination of XAD-2 and XE-347 resins offers the possibility of col- 
lection and recovery of both non-polar and polar organic species. 
This XAD-2/XE-347 system was, for the most part, found to be 
comparable with solvent extraction in regards to recovery; polar 
species such as phenols and pyrrole were recovered in higher yield 
from the cartridge. 


24212 Diffusion of a passive scalar with random advec- 
tion. Molyneux, J.E.; Witten, A.J. (Oak Ridge National 
Lab., TN). Water Resources Research ; 16: No. 1, 137- 
144(Feb 1980). 

To investigate the instantaneous release of a passive additive 
into a flow, we assume that the concentration of the additive is 
governed by the one-dimensional advective diffusion equation in 
which the advecting flow velocity is a given time-dependent sto- 
chastic process. We determine both the one- and two-space-time 
point probability distributions of the random concentration field. 
This problem, or more elaborate variations of it, is a rather ideal- 
ized model for a variety of environmentally important flow situa- 
tions, for example, the accidental or planned release of a contami- 
nant into a river by a power station, and, as such, it has been inves- 
tigated by a number of authors. Previous treatments, however, have 
concentrated on deriving information about the statistical moments 
of the concentration. Although such information is important, it 
may be inadequate for accessing the true effects of a flow additive 
on the environment. Our investigation demonstrates the possibility 
of obtaining a more complete statistical description. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 23200, 23209. 24146, 24149, 24155, 24342 


24213 (DOE/EV/10306—T1) Integrated study of the be- 
havior of transuranic elements in the marine environment. 
Choppin, G.R.; Morse, J.W. (Florida State Univ., Tallahas- 
see (USA). Dept. of Chemistry; Miami Univ., FL (USA). 
Rosenstiel School of Marine and Atmospheric Sciences). 
1981. Contract AS05-79EV10206. 23p. (ORO—0306-01). 
NTIS, PC A02/MF AOl1. 

In order to construct a model of radionuclide kinetics in an 
aquatic ecosystem, americium ions were chosen for study. Results 
will be applied to thorium, plutonium, neptunium and uranium for 
comparison of environmental behavior. (PSB) 


24214 (PNL—3728, pp 11-17) Columbia River monitor- 
ing. Apr 1981. NTIS, PC AOS/MF AOl1. 

In Environmental surveillance at Hanford for CY-1980. 

The Columbia River from Grand Coulee Dam to the Wash- 
ington-Oregon border, a stretch that includes the Hanford reach, 
has been designated Class A, or Excellent, by the Washington State 
Department of Ecology (1977). Many measurements of radionu- 
clide concentration, temperature, nitrate ion, pH, turbidity, dis- 
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solved oxygen, fecal and total coliform, and biological oxygen 
demand are routinely conducted upstream and downstream from 
Hanford to monitor any effects that may be attributable to Hanford 
operations. The 1980 measurements show that Hanford operations 
had a minimal impact on the quality of Columbia River water. All 
parameters monitored were well within state or federal limits both 
upstream and downstream from the Hanford Site. 


24215 (PNL—3728, pp 25-28) Wildlife. Apr 1981. 
NTIS, PC AOS/MF AOl1. 

In Environmental surveillance at Hanford for CY-1980. 

Animals from the Hanford environs were collected and ana- 
lyzed for gamma-emitting radionuclides. Wildlife is a potential 
pathway for the exposure of people who hunt or fish near the Han- 
ford Site. Low levels of radionuclides attributed to past operations 
at Hanford were observed in several samples of whitefish collected 
from the Columbia River and in ducks collected from onsite 
wastewater ponds. In addition, a special study conducted during 
1980 determined that Hanford deer contained small amounts of '*°I 
attributable to onsite operations. Calculated doses resulting from as- 
sumed consumption of the samples were very small and far below 
dose standards. 


24216 (UCRL—53130) Water contents of samples from 
the Nevada Test Site: total, free (natural state to 105°C), and 
more tightly bonded (105 to 700°C). Pawloski, G.A. (Law- 
rence Livermore National Lab., CA (USA)). May 1981. 
Contract W-7405-ENG-48. 2lp. NTIS, PC A02/MF AOI1. 
Order Number DE81023720. 

To help confirm correct functioning of an epithermal neu- 
tron sonde, we measured tightly bonded water content of selected 
Nevada Test Site (NTS) drill holes. Tuff and alluvium samples 
were dried overnight at 105°C. The samples were then heated for 
45 min in a split tube furnace at 700°C. The water that came off 
due to this heating was collected and the amount recorded. The 
error in this procedure is +- 0.59 wt %. Total water can be calcu- 
lated for samples from analyses of free and tightly bonded water 
contents. The maximum error in this calculation is equivalent to the 
error in determining the more tightly bonded water. Average total 
water content values have been assigned to geologic units. These 
values, in weight fraction, are alluvium 0.14 +- .0S and tuff 0.19 
+- .04. Further division of the tuff gives values of Rainier Mesa 
0.15 +- .01, Paintbrush 0.18 +- .03, Tunnel Beds 0.20 +- .04, and 
Grouse Canyon 0.29 +- .02. Statistically significant differences 
occur between the tuff and alluvium. Within the tuffs, these differ- 
ences also occur between Grouse Canyon, Rainier Mesa, and Paint- 
brush/Tunnel Beds. Paintbrush and Tunnel Beds cannot be distin- 
guished by this method. 


24217 Reduction of tritium concentration in an aquifer. 
Styron, C.E.; Meyer, H.E. (Mound Facility, Miamisburg, 
OH). Contract AC04-76-DP00053. pp 201-207 of Proceed- 
ings: tritium technology in fission, fusion, and isotopic appli- 
cations. Wittenberg, L.J. (comp.). La Grange Park, IL; 
American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

It was apparent in 1975 that actions already taken at Mound 
Facility in 1970 and the years following to reduce the levels of tri- 
tium released in airborne and liquid effluents would have to be sup- 
plemented by intensive efforts in order to bring levels of tritium in 
local drinking water supplies into compliance with EPA's proposed 
nondegradation standard for tritium in drinking water. The project 
has involved an extensive study of the aquifer and an attempt to 
bring the aquifer into compliance through high-volume pumping of 
water from the aquifer, with replacement by induced infiltration of 
water from the Great Miami River. The overall effectiveness of the 
program has been significant. The three Mound wells and eight off- 
site wells have been brought into compliance with the EPA stand- 
ard, and the concentration of tritium in the aquifer has been mar- 
kedly reduced. High-volume pumping of water from the aquifer 
will be employed periodically to ensure that all wells remain in 
compliance. 
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24218 (DP—1575) Limnological database for Par Pond: 
1959 to 1980. Tilly, L.J. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). Mar 1981. 
Contract AC09-76SRO00001. 28p. NTIS, PC A03/MF AOI. 
Order Number DE81023981. 

A limnological database for Par Pond, a cooling reservoir 
for hot reactor effluent water at the Savannah River Plant, is de- 
scribed. The data are derived from a combination of research and 
monitoring efforts on Par Pond since 1959. The approximately 
24,000-byte database provides water quality, primary productivity, 
and flow data from a number of different stations, depths, and times 
during the 22-year history of the Par Pond impoundment. The data 
have been organized to permit an interpretation of the effects of 
twenty years of cooling system operations on the structure and 
function of an aquatic ecosystem 


5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 23133, 23134, 23258, 24119, 24185 


24219 Draft environmental impact statement. White 
River dam project, Utah. Richfield, UT; Bureau of Land 
Management (1980). 207p. Information Resources Press, 
2100 M Street, NW, Suite 316, Washington, DC. (MF or 
HC) Order No. 81-0014. 

Construction of the White River Dam to create a 13.5-mile 
reservoir covering 1860 surface acres in Uintah County, Utah is 
purposed to supply water for energy developers. The dam, reser- 
voir, and related land would cover a 3560-acre tract of public land 
located 40 miles southeast of Vernal. Positive Impacts: the reservoir 
would provide 13,000 to 26,000 acre-feet of water for use by the 
White River Shale Project, which would produce oil at a rate of 
100,000 barrels per day. The reservoir also would provide 18,000 
acre-feet of water to another oil shale development and could 
supply as much as 18,000 acre-feet of water for use by the proposed 
Moon Lake Power Plant. Four to five cubic feet of water per 
second would be used to meet the domestic need for water in the 
community of Bonanza. The hydroelectric plant would generate 29 
million kilowatt-hours annually for use by area residents. The reser- 
voir and associated recreational facilities would open additional 
boating and fishing opportunities in the region. Negative Impacts: 
oil shale would not be available during the life of the project on the 
1860 acres inundated by the reservoir. Removing 67,000 acre-feet 
per year from the White River would result in an increase in salin- 
ity at Imperial Dam on the Colorado River. The reservoir would 
inundate 13.5 miles of river and 995 acres of associated riparian 
habitat, and reservoir operation would alter 50 miles of river and an 
additional 4575 acres of riparian habitat downstream of the dam. 
Loss of flows in the upper Green River basin and blockage of the 
White River due to this project would remove habitat for the Colo- 
rado squawfish and other endangered species. River canoeing op- 
portunities would be lost on the inundated section of the river. 


24220 Draft environmental impact statement. Permit ap- 
plication by Mobile Oil Corporation for four exploratory/ap- 
praisal hydrocarbon wells, Mobile Bay, Alabama. Mobile, 
AL; Corps of Engineers (1980). 245p. Information Re- 
sources Press, 2100 M Street, NW, Suite 316, Washington, 
DC. (MF or HC) Order No. 80-0798. 

Issuance of necessary permits to drill four appraisal wells, on 
and near the site of a 21,113-foot-deep exploratory oil well on Ala- 
bama State Lease Block 76 in Mobile Bay. is proposed to assess the 
potential for production of natural gas from the Norphlet sandstone 
formation beneath the lease block and adjacent lease blocks 77, 94, 
and 95. Positive Impacts: drilling of the exploratory wells would 
provide temporary employment and boost regional business activi- 
ty. The project could result in creation of oyster habitat from the 
shell pads at some of the well sites. If significant amounts of gas 
were extractable, production measures would increase the availabil- 
ity of gas and sulfur, increase local revenues through royalties and 
taxes, and increase local employment rolls and commerce. Negative 
Impacts: increased noise levels in the vicinity of Dauphin Island 
and Fort Morgan would result from the exploratory operation, and 
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some risk of chemical spills and blowouts would accompany the 
project. Gas production activities would further disrupt the benthic 
habitat within the bay. 


24221 Draft environmental impact statement. Lake 
Texoma restudy, Lake Texoma, Texas and Oklahoma. Tulsa, 
OK; Corps of Engineers (1980). 376p. Information Re- 
sources Press, 2100 M Street, NW, Suite 316, Washington, 
DC. (MF or HC) Order No. 80-0518. 

Addition of two 35,000-kilowatt (kW) hydroelectric generat- 
ing units to the existing units at the Lake Texoma dam, which is 
located on the Red River approximately five miles from Denison, 
Texas, is proposed. Positive Impacts: the new power units would 
produce 37.4 million kW-hours of electrical power annually, and 
municipal and agricultural communities in the area would receive 
additional water for their needs. Expansion of recreational potential 
of the lake would constitute an adequate response to the growing 
population of the area. Continued flood control would benefit com- 
munities and landowners downstream of the dam. Total annual 
benefits would amount to $5.6 million. Negative Impacts: operation 
of the two units could increase downstream fluctuations in water 
levels, interfering with fishery management activities. Occasionally, 
a spring spawn would be lost due to pool fluctuations. Additional 
recreational facilities would alter land use and disturb the ecologi- 
cal balance of the area over the shortterm. 


24222 Draft environmental impact statement. Proposed 
1981 outer continental shelf oil and gas lease sale offshore 
central and northern California. Washington, DC; Bureau of 
Land Management (1980). vp. Information Resources Press, 
2100 M Street, NW, Suite 316, Washington, DC. (MF or 
HC) Order No. 80-0510. 

In 3 volumes. 

Leasing of a maximum of 243 tracts containing 1.3 million 
acres of submerged land offshore central and northern California is 
proposed for the development of oil and gas resources. Positive Im- 
pacts: the tracts would have a potential of producing 548 million 
barrels of oil and 621 billion cubic feet of gas. Increases in employ- 
ment and total production of goods and services would benefit the 
economy of the state. Negative Impacts: a statistical expectation of 
2.29 oil spills of 1000 barrels or more would degrade water quality 
in the immediate vicinity of the spill and could damage beaches, es- 
tuaries, and wetlands and kill sea otters, an endangered species. 
Drilling and laying of pipelines would disturb bottom sediments 
and require disposal of 242,500 cubic yards of spoil. Platforms and 
other structures could prove a hindrance to shipping, and spills 
could damage commercial fishing resources. Abandoned structures 
would hinder the search for archaeological resources by creating 
magnetic anomalies and gradients beyond the capability of the mag- 
netometer to record. In addition, placement of pipelines could de- 
stroy some archaeologic sites. 


5206 Regulations 
REFER ALSO TO CITATION(S) 23634, 24217 
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5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 23631, 23633. 23634. 24175 


5302 Assessment Of Energy Technologies 


REFER ALSO TO CITATION(S) 23658. 23752. 23769. 24120, 24416 


24223 (CONF-810480—1) Doing a risk analysis. Inhaber, 
H. (Oak Ridge National Lab., TN (USA)). 1981. Contract 
W-7405-ENG-26. 18p. NTIS, PC A02/MF AOl1. 

From 2. annual eastern regional safety congress; Philadel- 
phia, PA, USA (30 Apr 1981) 

Because of recent widespread interest in non-conventional 
energy systems, such as solar and wind, some recent studies have 
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attempted to measure their risk as well. The problem is complicated 
by the fact that less is known about these systems than some others. 
The object of this paper is to outline the methodologies which can 
be used to determine the overall risk of any energy system. Termed 
risk accounting, it is calculated in analogy to energy accounting, 
which attempts to determine all the energy inputs into a system in 
comparison to the net output. The most important conclusion of 
this analysis is that the risk from non-conventional energy sources 
can be as high as, or even higher than that of conventional sources. 
In particular, it tends to be considerably higher than that of nuclear 
power, the newest of the conventional sources. The ratio is, in 
some cases, as high as 10 or 100. The results can be divided into 
occupational risk, borne by those who construct, fabricate and 
maintain the energy sources, and danger to members of the public. 
The total risk of a system is then the sum of occupational and 
public risk. The occupational man-days lost per unit energy aver- 
aged over the system lifetime are given. The highest value is that of 
methanol, followed by solar space heating. The lowest is natural 
gas, followed by nuclear. For most of the non-conventional sys- 
tems, the cause of large risk is high material acquisition and con- 
struction risk. Two of the conventional technologies, coal and oil, 
lead the list of public risk due to emissions produced by burning 
fuel. However, some non-conventional technologies, such as wind, 
also have relatively high public risk. 


24224 (CONF-810542—3) Relative energy risk: is solar 
energy riskier than nuclear. Inhaber, H. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 19p. 
NTIS, PC A02/MF AO1. 

From Joint meeting of the Institute of Management Sciences 
and Operations Research Society; Toronto, Canada (6 May 1981). 

The discussion of risk analysis is divided into three parts: (a) 
a brief discussion of the methodology which can be used, (b) a list- 
ing of some of the major assumptions, and (c) the results of a com- 
parison of eleven energy systems. The energy systems considered 
here can be divided into two groups: conventional, i.e., those in 
fairly widespread use, like coal or nuclear, and non-conventional, 
i.e., all others, like solar and wind. In general, although some of 
these non-conventional systems have been described as risk-free, 
they are not. In fact, compared to some conventional systems like 
natural gas and nuclear, technologies like solar and windpower 
have relatively high risk. The reason is simple. Because of the 
dilute nature of the energy they handle, solar and wind systems, 
when compared on the quantity of their energy production, require 
a considerable amount of apparatus as compared to other systems. 
In turn, this apparatus requires a large amount of material and con- 
struction labor to build and install. Associated with each ton of ma- 
terial and hour of labor is a definite number of accidents, diseases 
and deaths, according to labor statistics. When the risk is summed 
up in this way, we find that non-conventional systems generally 
have high risk. In particular, to answer the question posed in the 
title of this talk, solar energy seems to have a higher risk than nu- 
clear power, when the methodology outlined below is used 


24225 (DOE/EP—0008) Inventory of reports, OEA FY 
1979. (USDOE Assistant Secretary for Environmental Pro- 
tection, Safety and Emergency Preparedness, Washington, 
DC). May 1981. 146p. NTIS, PC AO7/MF AOI. Order 
Number DE81023959. 

The Inventory of Reports of the Office of Environmental 
Assessments is a bibliographic listing of reports on environmental 
analyses, assessments, and related studies. Reports are listed by the 
FY1979 organizational units - Policy Analysis. Technology Assess- 
ments, Environmental Impacts. and Regional Assessments. Also, re- 
ports are listed by the types of issue addressed - Energy Technol- 
ogy. Environmental Issue, and Geographic Region. Reports listed 
in this Inventory are generally available from: National Technical 
Information Service (NTIS), US Department of Commerce. 5285 
Port Royal Road. Springfield, Virginia 22161. Further information, 
or if the desired report is unavailable from NTIS contact the appro- 
priate office 


24226 J.K. Smith Power Station units 1 and 2 and associ- 
ated transmission facilities, Clark County, Kentucky. Final 
environmental impact statement. Washington, DC; Rural 
Electrification Administration (Oct 1980). 379p. Information 
Resources Press, Washington, DC, Order No. 80-1009. 
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Construction and operation of the 1300-megawatt (MW) 
gross (1200 MW net) J.K. Smith coal-fired steam electric generat- 
ing station, to be located on a 3120-acre site near the Kentucky 
River, in Clark County, Kentucky are proposed. Positive Impacts: 
The station would add 1200 MW to the applicant's power system, 
helping meet the regional demand for power, which will grow 
from 848 MW in 1978 to 3100 MW in 1993. The station would 
employ 250 people during operation, with an annual payroll esti- 
mated at $6.6 million, and would generate more than $3 million in 
state and county property taxes and $552,000 in employee income 
taxes per year. Negative Impacts: Use of the site would result in 
the disturbance of 830 acres of wildlife habitat and removal of 1641 
acres of cropland and pasture from use, and 182 miles of transmis- 
sion rights-of-way would require clearance of 90 acres of farmland 
and 1290 acres of woodland. Emission of sulfur dioxide, nitrogen 
oxides, and particulates would degrade ambient air quality some- 
what. Some pollutants would enter the river in waste effluents. 
Construction of intake pipes behind Lock and Dam 10 would re- 
quire removal of 1000 cubic yards of river bottom material. Ambi- 
ent noise levels would be increased for some residents in the vicini- 
ty of the station. 


24227 Modeling land use conflicts and constraints for 
energy development. O'Banion, K. (Univ of Calif, Liver- 
more). Environmental Science and Technology ; 14: No. 12, 
1438-1444(Dec 1980). 

Some advantages of formal models of land use problems are 
discussed. The methodological options for each component of a 
formal model are described, and the various factors that determine 
its usability, validity, and credibility in real-world problems are ex- 
plored. While examples are drawn from the author's work on hy- 
drothermal energy, a discussion is offered which is relevant not 
only to other energy resources but also to hazardous waste dumps. 


24228 OCS oil and gas proposed 1981 sales A66 and 66, 
offshore Alabama, Florida, Louisiana, Mississippi, and Texas. 
Final environmental impact statement. New Orleans, LA; 
Bureau of Land Management (Dec 1980). 227p. Information 
Resources Press, Washington, DC, Order No. 81-0083. 

Sale of oil and gas leases covering 2.1 million acres, within 
423 tracts on the outer continental shelf in the Gulf of Mexico, off- 
shore of Texas, Louisiana, Mississippi, Alabama, and Florida, is 
proposed. Pipeline landfalls could be constructed in Texas, Louisi- 
ana, and Florida. The mean daily peak production from the two 
sales is estimated at 25,500 barrels of oil and 483 million cubic feet 
of gas. Positive impacts: Development of the proposed tracts would 
result in the production of approximately 64.6 million barrels of oil 
and 1.1 trillion cubic feet of natural gas, contributing to the energy 
resources of the southern and southwestern portions of the United 
States. Direct employment would reach peak levels of 661 workers 
in Texas, 1734 workers in Louisiana, and 1075 workers in Florida. 
Underwater structures would consititute artificial reefs, enhancing 
recreational fishing. Negative impacts: Extraction of oil and gas 
from the tracts probably would result in one oil spill greater than 
1000 barrels during the 30-year life of the field, possibly damaging 
coastal and shoreline resources as well as recreational resource. 
Physical placement of rigs and platforms and disposal of muds and 
cuttings could cause localized smothering of individual organisms 
and turbidity. Increased boating activity could cause increased mor- 
tality among West Indian Manatees. 


24229 Patriot Generating Station, Indianapolis Power 
and Light Company, Switzerland County, Indiana. Final envi- 
ronmental impact statement. Louisville, KY; Dept. of the 
Army. Corps of Engineers (Dec 1980). 648p. Information 
Resources Press, Washington, DC, Order No. 81-0085. 
Construction and operation of a 1950-megawatt (MW) coal- 
fired electrical power generation facility is proposed by the Indian- 
apolis Power and Light Company, to be located on an 884-acre site 
along the Ohio River at river mile 516 in Switzerland County, Indi- 
ana. Positive impacts: The project would help Indiana Power and 
Light Company to meet the present and projected electrical energy 
requirements of customers within its energy requirements of cus- 
tomers within its service area. Approximately 950 construction per- 
sonnel would be hired during the peak construction period, and op- 
eration of the facility would furnish jobs for approximately 310 
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workers. Negative impacts: Approximately 585 acres would be dis- 
turbed substantially by clearing and grading activities, and roughly 
486 acres of agricultural land would be lost directly as the result of 
station construction and operation. Three families (eight persons) 
would be relocated, and wildlife habitat would be lost and species 
displaced. Noise levels and fogging would increase in the vicinity 
of the station. Intensified barge traffic would disturb recreational 
boating, and overall visual and noise impacts would reduce the de- 
sirability of local recreation areas. The scenic value of the land- 
scape would diminish. 


24230 Proposed Four Corners-Ambrosia-Pajarito 500 kV 
transmission project, New Mexico. Final environmental 
impact statement. Albuquerque, NM; Bureau of Indian Af- 
fairs (Nov 1980). 317p. Information Resources Press, Wash- 
ington, DC, Order No. 80-0012. 

Construction and operation of a 173-mile, 500-kilovolt (kV) 
alternate current transmission line in the northwestern portion of 
New Mexico are proposed in a supplement to the final environmen- 
tal impact statement of August 1977 on the construction of three 
additional coal-fired operating units at the existing San Juan Power 
Plant. The line would extend within a 200-foot-right-of-way from 
the Four Corners Power Plant to Ambrosia Station to a proposed 
Pajarito Station west of Albuquerque. Approximately 700 lattice 
steel and guyed vee towers with heights ranging between 80 feet 
and 150 feet and with horizontally arranged conductors would 
carry the line. Costs of the transmission line and the three stations 
are estimated to total $86.8 million. Positive impacts: The line and 
stations would provide needed additional bulk transmission support 
to the local western New Mexico area. Negative impacts: Construc- 
tion activities would disturb soils and vegetation on 970 acres of 
land, and right-of-way requirements would remove 75 acres of land 
from productive usage. The towers and the cleared right-of-way 
would mar visual aesthetics in the areas traversed, which include 
land belonging to the Navajo Indians. 


24231 Southern Utah petition evaluation document. Final 
environmental impact statement. Volumes 1 and 2. Denver, 
CO; Office of Surface Mining Reclamation and Enforce- 
ment (Nov 1980). vp. Information Resources Press, Wash- 
ington, DC, Order No. 81-0013. 

Alternative responses to a petition to designate 325,000 acres 
within certain areas near Bryce Canyon National Park in southern 
Utah as unsuitable for surface coal mining and reclamation projects 
are discussed. The petition alleges that mining operations would ad- 
versely affect Bryce Canyon National Park and Dixie National 
Forest through degradation of visibility, air quality, and scenic 
vistas and through alteration of topographic formations. The peti- 
tion further alleges that reclamation activities would not reestablish 
suitable vegetative cover, damaging wildlife habitat, soils, climatic 
conditions, and aesthetic values. In addition, the petition claims that 
mining would result in a substantial loss or reduction of water 
supply and of food and fiber products in affected areas and that al- 
ternative energy sources could provide a greater energy yield than 
the Allen-Warner Valley Energy System, which would be supplied 
by coal mining operations in the petition areas. The petition areas 
include 232,000 acres in federal ownership, 16,420 acres in state 
ownership, and 66,529 acres in private ownership. Positive impacts: 
Analyses undertaken in response to the petition indicate that reve- 
getation reclamation could be successful. Negative impacts: Blasting 
noise and impairment of visibility associated with surface mining 
activities would mar the recreational values of the park for a limit- 
ed period of time. 


24232 Allen-Warner Valley Energy System, California, 
Nevada, and Utah. Final environmental impact statement. 
Volumes 1 and 2. Cedar City, UT; Bureau of Land Manage- 
ment (Nov 1980). vp. Information Resources Press, Wash- 
ington, DC, Order No. 81-0009. 

Construction of a coal-fired power plant of a size yet to be 
determined, located on the Harry Allen site at Dry Lake in 
Nevada, in combination with energy conservation plans and alter- 
native energy resources in California, Nevada, and Utah is pro- 
posed. Power generated by the Harry Allen plant would be trans- 
mitted to California via power lines running along the Interstate 15 
corridor. Positive impacts: The power plant would provide electric- 
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ity to help meet the increasing demand for energy in the applicants’ 
service areas. Implementation of the proposed energy conservation 
plans would supplant the need for additional power capacity for 
the city of St. George in 1990 and would reduce the need for addi- 
tional capacity in the year 2000. The total capacity represented by 
energy savings due to implementation of energy conservation plans 
in the NPC, PG and E, and SCE service areas and in St. George 
would amount to 5777 megawatts in 1991. Negative impacts: De- 
velopment of the plant site would result in the disruption of 5887 
acres of recreational land and wildlife habitat. Operation of the 
plant could result in violations of federal air quality standards for 
nitrogen dioxide and sulfur dioxide. Pumping of groundwater from 
the Navajo Sandstone near Alton for use in the plant could degrade 
nearby springs. 


24233 Trailblazer Pipeline System from Uinta County, 
Wyoming to Gage County, Nebraska. Final environmental 
impact statement. Washington, DC; Federal Energy Regula- 
tory Commission (1980). 403p. Information Resources Press, 
2100 M Street, NW, Suite 316, Washington, DC. (MF or 
HC) Order No. 80-0899. 

Issuance of a certificate of public convenience and necessity 
to the Overthrust Pipeline Company, Trailblazer Pipeline Compa- 
ny, Mountain Fuel Supply Company, and Colorado Interstate Gas 
Company is proposed to authorize construction and operation of 
pipeline facilities to transport natural gas from the Overthrust Belt 
of the Rocky Mountain area to markets in that area, the East, and 
the Midwest. The system would traverse land in Colorado, Nebras- 
ka, Utah, and Wyoming. The 809-mile Trailblazer System would lie 
within the Great Interior, Southern Plains, and Lowlands climatic 
regions that extend from the Rocky Mountains to the Appalachian 
Mountains and from the Canadian Border to Mexico. Positive Im- 
pacts: The system would avail applicants’ customers of 740 billion 
cubic feet of proven and probable natural gas reserves in the Rocky 
Mountain Overthrust Belt area. During the three-eight-month con- 
struction period, employment rolls would increase dramatically, 
particularly in towns along Interstate 80 in Wyoming. Negative Im- 
pacts: Geologic characteristics of the area from which the gas 
would be extracted would result in high removal costs, and exist- 
ence of oil deposits in conjunction with some gas reservoirs would 
delay removal of gas. Compressor facilities would emit significant 
amounts of nitrogen oxides. Pipelines would cross 51 perennial wa- 
tercourses and 500 intermittent streams, and trenches could encoun- 
ter water tables in some areas. Vegetation on 7340 acres of land, 
including 2791 acres of cropland, would be destroyed. Pipeline con- 
struction could damage habitat of rare plants, the small white ladys- 
lipper and the prairie white-fringed orchid, and interfere with eagle 
nesting at two sites. Approximately 531 acres of winter range for 
antelope and 170 acres of sage grouse habitat would be disturbed. 
Boom towns in Wyoming could experience shortages of housing 
and social services. 


24234 Operation of North Anna Power Stations, Units 1 
and 2, Docket Nos. 50-338 and 50-339. Final environmental 
impact statement. Washington, DC; Nuclear Regulatory 
Commission (1980). 86p. (NUREG—0134). Information Re- 
sources Press, 2100 M Street, NW, Suite 316, Washington, 
DC. (MF or HC) Order No. 80-0896. 

Issuance of operating licenses to the Virginia Electric Power 
Company for the start-up and operation of the North Anna Power 
Station, Units 1 and 2, located on Lake Anna in Louisa County, 
Virginia, is proposed. This addendum to the final environmental 
impact statement of April 1973 reports on design changes in the 
units as well as other changes, such as revisions in load forecasts 
and alterations in the expected environmental impacts of the oper- 
ation of the plant. The facility would employ two pressurized-water 
reactors with a maximum design power level of 2900 megawatts 
(MW) of thermal energy. Steam-turbine generators would use this 
heat to provide up to 980 MW of electrical energy per unit. Ex- 
haust steam would be condensed by a once-through flow of water 
obtained from and discharged to Lake Anna. The system would 
utilize a light water power reactor uranium fuel cycle. Impacts of 
the mining, milling, and use of light-water reactor uranium fuels are 
discussed. 
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24235 Proposed 1981 outer continental shelf oil and gas 
lease sale, offshore central and northern California. Final en- 
vironmental impact statement. Washington, DC; Department 
of the Interior (1980). vp. Information Resources Press, 
2100 M Street, NW, Suite 316, Washington, DC. (MF or 
HC) Order No. 80-0894. 

Leasing of a maximum of 242 tracts containing 1.3 million 
acres of submerged land offshore of central and northern California 
is proposed for the development of oil and gas resources. The areas 
would comprise five distinct zones, extending from waters opposite 
Humboldt Bay to offshore waters opposite Point Conception. The 
tracts would lie between 3 and 27 miles offshore in water depths 
from 50 to 750 meters. Development of the leased tracts would in- 
volve exploratory wells, delineation wells, development wells, plat- 
forms, 112 miles of offshore and 200 miles of onshore pipeline, and 
four major onshore facilities. Under the most probable resource 
conditions, tract development would cost $5.9 billion. Positive Im- 
pacts: The tracts would have a potential of producing 548 million 
barrels of oil and 621 billion cubic feet of gas. Increases in employ- 
ment and total production of goods and services would benefit the 
economy of the state. Negative Impacts: A statistical expectation of 
2.29 oil spills of 1000 barrels or more would degrade water quality 
in the immediate vicinity of the spills and could damage beaches, 
estuaries, and wetlands and kill sea otters, an endangered species. 
Drilling and laying of pipelines would disturb bottom sediments 
and require disposal of 242,500 cubic yards of spoil. Platforms and 
other structures could prove a hindrance to shipping, and spills 
could damage commercial fishing resources. Abandoned structures 
would hinder the search for archaeological resources by creating 
magnetic anomalies and gradients beyond the capability of a mag- 
netometer to record. In addition, placement of pipelines could de- 
stroy some archaeological sites 


24236 Final environmental impact statement. Prudhoe 
Bay Oil Field Water-Flood Project, Prudhoe Bay, North 
Slope Borough, Alaska. Anchroage, AL; Corps of Engineers 
(1980). vp. Information Resources Press, 2100 M Street, 
NW, Suite 316, Washington, DC. (MF or HC) Order No. 
80-1003. 

Issuance of permits to the Sohio Alaska Petroleum Company 
and the ARCO Oil and Gas Company is proposed for the construc- 
tion and operation of a waterflooding project to recover an addi- 
tional billion barrels of oil from the currently producing reservoir 
at the Prudhoe Bay oil field. which lies in the region of Alaska’s 
North Slope and Beaufort Sea. Positive Impacts: The additional bil- 
lion barrels estimated to be recovered by this project would add 
significantly to the nation’s energy resource supply. Approximately 
900 jobs would be created during construction and 300 jobs would 
be created during operation. Negative Impacts: Causeway modifica- 
tion would cover approximately 67 acres of soft-bottom lagoon 
habitat with gravel, and extension of the causeway and operation of 
the intake could reduce anadromous fish populations by as much as 
10% by blocking migration and by entrapment. The elevated cause- 
way powerline probably would kill some waterfowl! using the 
coastline as a migratory pathway. Causeway extension would 
change 4130 acres of Simpson Lagoon to more of a marine envi- 
ronment with higher saline concentrations and lower temperature 
levels, decreasing the value of the lagoon habitat for fish, water- 
fowl. and wading birds. Gravel pads would displace 23 acres of 
high-value land habitat and 301 acres of other land habitat. Possible 
oil spills in the Beaufort Sea could damage the aquatic and shore- 
line habitat significantly 


24237 Leasing within the Coso Known Geothermal Re- 
source Area, Inyo County, California. Final environmental 
impact statement. Bakersfield. CA; Bureau of Land Manage- 
ment (1980). 478p. (FES—80-47). Information Resources 
Press, 2100 M Street. NW. Suite 316, Washington, DC. 
(MF or HC) Order No. 80-1006. : 
Leasing by the Bureau of Land Management of developmen- 
tal rights to geothermal resources on a major portion of the 72,640- 
acre Coso Known Geothermal Resource Area in Inyo County, 
California. is proposed. and cumulative impacts of this program and 
the China Lake Naval Weapons Center program are analyzed 
Each lease tract would be 2560 acres in extent. Development of the 
geothermal resources in the area would involve exploratory activi- 
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ties, including drilling, temperature gradient studies, and seismic 
studies, and construction of 12 50-megawatt generating stations. 
Postive Impacts: The leases would promote the development of 
geothermal resources for the generation of electrical power, as an 
alternative to the use of fossil fuel. Negative Impacts: Approximate- 
ly 2260 acres of land would be disturbed by leases and by geother- 
mal development at the China Lake Naval Wepons Center. Emis- 
sions of hydrogen sulfides and fugitive dust would degrade air qual- 
ity and reduce visibility. Possible use of groundwater from Rose 
Valley could lower the water table and the water level of Little 
Lake, disturbing waterfowl and the local population of Spartina 
gracilis. Some cultural resources would be damaged, and the area’s 
social infrastructure would be stressed. 


24238 Uranium milling industry. Final environmental 
impact statement. Washington, DC; Nuclear Regulatory 
Commission (1980). vp. (NUREG—0706). Information Re- 
sources Press, 2100 M Street, NW, Suite 316, Washington, 
DC. (MF or HC) Order No. 80-0890. 

This environmental impact statement on the US uranium 
milling industry assesses the potential impacts of uranium milling 
Operations in a programmatic context. Major technical issues pre- 
sented include disposal of mill tailings as a long-term isolation of 
tailings from populations; control of persistent airborne emissions, 
particularly radon-222; protection of groundwater quality; decom- 
missioning of mill structures and sites; control of radioactive air- 
borne emissions resulting from mill operations; and nonradiological 
environmental impacts and resource uses. Major institutional ques- 
tions addressed include the need for land-use controls and site mon- 
itoring at tailings disposal sites; methods of providing financial as- 
surance that tailings disposal and site decommissioning are accom- 
plished by mill operators; and methods of funding long-term sur- 
veillance of tailings disposal sites. The means of assessment involves 
evaluation of a base case featuring a low level of environmental 
control. 


24239 Catawba Nuclear Station, Unit 1, Lake Wylie, 
York County, South Carolina. Final environmental impact 
statement. Washington, DC; Rural Electrification Adminis- 
tration (1980). 45p. Information Resources Press, 2100 M 
Street, NW, Suite 316, Washington, DC. (MF or HC) 
Order No. 80-1012. 

Participation by Rural Electrification Administration (REA) 
cooperatives in the Catawba Nuclear Power Station's Unit 1, now 
under construction on Lake Wylie in York County, South Carolina, 
is proposed in a supplement to the draft environmental impact 
statement on construction of units 1 and 2. Positive Impacts: The 
units would generate 14.2 billion kilowatt-hours of electrical energy 
annually and provide 2.318 million kilowatts of electrical power ca- 
pacity for the area power grid. Taxes paid by the applicant would 
add $3 million to the county's $6.5-million property tax base, and 
an additional $13 million in taxes would boost the state tax base. 
Peak construction employment would create jobs for 2100 workers, 
and the operational payroll would amount to $1.2 million per year. 
Negative Impacts: Construction-related activities would disturb 425 
acres of pine forest within the immediate site, 100 acres of lake 
area, 584 acres of woodland and farmland along transmission rights- 
of-way, and 79 acres of forest land along the railroad spur right-of- 
way. The cooling system would consume 42 cubic feet per second 
of lake water and discharge heated water at a rate that would affect 
up to 356 acres of the lake. The influx of workers and their families 
would place some stress on the social infrastructure and transporta- 
tion system within the county. The plume from the cooling system 


would increase incidence of fogging 
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24240 (PB—81-101982) Proposed estuarine sanctuary 
grant award to the state of Rhode Island for a Narragansett 
Bay estuarine sanctuary, Newport County, Rhode Island. 
Final environmental impact statement. (National Oceanic and 
Atmospheric Administration, Washington, DC (USA). 
Office of Coastal Zone Management). Aug 1980. 118p. 
NTIS, PC A06/MF AOlI. 

The State of Rhode Island has submitted an application for a 
grant award from the Office of Coastal Zone Management to estab- 
lish an estuarine sanctuary in Narragansett Bay, Rhode Island. The 
proposed sanctuary would consist of Hope Island, Patience Island, 
and the northern end of Prudence Island, and their surrounding 
waters for a total of 2,629 acres of land and water. Approval of this 
grant application would permit the establishment of an estuarine 
sanctuary representing the Virginian biogeographic region. The 
proposed sanctuary would be used primarily for research and edu- 
cational purposes, especially to provide information useful for 
coastal zone management decision-making. Recreational uses would 
be allowed to the extent that they are compatible with the pro- 
posed sanctuary’s research and education programs. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5501 Behavioral Biology 
REFER ALSO TO CITATION(S) 24173 


24241 Genetic evidence for long-term monogamy in a 
small rodent, Peromyscus polionotus. Foltz, D.W. (Univ. of 
Michigan, Ann Arbor). American Naturalist ; 117: No. 5, 
665-675(1981). 

Populations of Peromyscus polionotus, the oldfield mouse, 
are organized into family groups which are characterized by a high 
degree of monogamy. There is no evidence that females of this spe- 
cies ever mate with more than one male for each litter. Females 
that are collected in the field with males have the same mate for 
consecutive litters (the frequency of mate switching for these fe- 
males does not differ significantly from zero). In addition, the male 
that is collected with the female is usually the father of her off- 
spring (the frequency of nonpaternity is .117). Thus, oldfield mice 
are overwhelmingly monogamous. However, a few females may 
not form long-term monogamous relationships, as shown by the rel- 
atively high frequency of mate switching for females collected 
without males (.40). Recent research has uncovered several other 
probable cases of monogamy among small rodents. Any generaliza- 
tion about mating systems among mammals must consider the di- 
versity of mating systems among small rodents. The methods used 
in this paper have generality and could be used to study the mating 
system in other mammals that are difficult or impossible to study by 
direct observation 
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REFER ALSO TO CITATION(S) 23254. 23300, 23976, 24271. 24279, 24293 
24314, 24315, 24316, 24322. 24373. 24383. 24386, 24387. 24388, 2439], 24393. 
24403. 24409, 24413 


24242 (DOE/EV/02217—39) Primary mechanisms of 
photosensitization by furocoumarins. Grossweiner, L.1. (Illi- 
nois Inst. of Tech., Chicago (USA). Dept. of Physics). 1981. 
Contract AS02-76EV02217. 11p. (CONF-810716—1). NTIS, 
PC AO2/MF AOI 

From 3 international symposium on psoriasis; Stanford, CA, 
USA (13 Jul 1981) 

A proper understanding of the PUVA therapy action mecha- 
nism requires the synthesis of concepts developed at the level of 
molecules, single cells and whole organisms. Although progress has 
been made in identifying key factors within each level of organiza- 
tion, the interrelationships remain obscure. Important unanswered 
questions at the molecular and cellular levels include: (1) Which ex- 
cited states of the furocoumarin in molecule (triplet or excited sing- 
let) are involved in the formation of DNA monoadducts, and the 
conversion of monoadducts to cross-links. (2) How does the spec- 
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trum of the incident radiation affect the distribution of the initial 
photochemical products from the PUVA sensitizers. (3) What are 
the relative contributions of furocoumarin-DMA monoadducts, fur- 
ocoumarin-DNA cross-links and singlet oxygen to mutagenesis and 
lethality in cells, at the furocoumarin and UV-A dose levels corre- 
sponging to PUVA therapy. Additional information about these 
key aspects of furocoumarin photosensitization should lead to a 
more definitive relationship of the cellular level events to the end- 
points observed with PUVA therapy, and suggest directions for po- 
tential improvements in the current clinical procedures. 


24243 (LBL—11700, pp 126-127) Circular intensity dif- 
ferential scattering of light by helical structures: theory. Bus- 
tamante, C.; Maestre, M.F.; Tinoco, I. Jr. Mar 1981. NTIS, 
PC A08/MF AOI1. 

In Biology and medicine division annual report, 1979-1980. 

General expressions have been obtained for the fields and in- 
tensities of scattered electromagnetic radiation by helical structures 
whose optical properties are described by a uniaxial polarizability 
along the tangent to the helix. Analytical expressions have also 
been derived for the circular intensity differential of scattering 
(CIDS) as a function of the helix parameters and the wavelength of 
light. Assymetric polarizability is a sufficient condition for the exist- 
ence of differential scattering for right and left polarized light. 
Analysis and numerical calculations were made of the total scatter- 
ing and differential scattering of circularly polarized light by he- 
lices as models of chiral structures. The results are compared with 
measured circular intensity scattering of membranes from the bacte- 
rium Spirillum serpens. A circular dicroism (CD) microscope has 
been developed which allows the measurement of a single cell or 
nucleus in wavelength regions ranging from 350 nm down to 200 
nm (wavelengths in which both nucleic acids and proteins have 
their main rotational bands). Preliminary data indicate that the CD 
spectrum of nucleohistones can be obtained using this technique. 


(RJC) 


24244 (LBL—11700, pp 128-129) Interaction of gene 32 
protein and gene 32*III with synthetic polynucleotides. 
Maestre, M.F.; Hall, K.B. Mar 1981. NTIS, PC AO8/MF 
AOl. 


In Biology and medicine division annual report, 1979-1980. 

Phage T4 gene 32 protein (gp32) was allowed to interact 
with poly(dl).poly(dC), poly(l).poly(C), and the corresponding 
single strands. The resulting complexes were examined by circular 
dichroism (CD) spectropolarimetry as a function of temperature. It 
was found that the melting temperature of the polynucleotides was 
lowered by approximately 20°C for the ribopolymer and 25°C for 
the deoxy analog. It was seen from the spectra that while the pro- 
tein destroyed the interstrand interactions, it maintained the intras- 
trand ones. The spectra of these melted polymers imply that gp32 
allows the nucleic acid to retain much the same structure in the 
complex as in the original conformation, a result demanding a cer- 
tain amount of flexibility on the part of the protein. These experi- 
ments were repeated using gp32*III, obtained by tryptic digestion 
of gp32. This noncooperative protein disrupted the polynucleotide 
structure so that its CD was reduced to less than that of the melted 
strands. This result is further evidence that gp32, which binds coop- 
eratively to the DNA, acts to stabilize the structure of the strands. 
Such a stabilizing role may be important for the T4 replication 
complex, of which gp32 is a part 


24245 (LBL—11700, pp 130-131) DNA repair mecha- 
nism. Hosoda, J. Mar 1981. NTIS, PC AO8/MF AOI. 

In Biology and medicine division annual report, 1979-1980. 

DNA replicaton, some steps of recombination, and the repair 
process are done by multiprotein complexes. The interactions 
among the component proteins are the most important factors de- 
termining the overall activities of the complex. Gene 32 protein 
(gp32) of bacteriophage T4 binds tightly, cooperatively, and selec- 
lively to single-stranded DNAs. DNA coated with gp32 serves as 
the foundation of the assembly of the replication-recombination- 
repair complexes. It has been suggested that gp32 has two protrud- 
ing regions - domain A at the carboxyl terminus and domain B at 
the amino terminus - which are involved in gp32 interactions with 
itself and with other replication proteins. These interactions may 
control the overall activities of the complexes. Three types of pro- 
teins were prepared and their interactions and activities were exam- 
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ined; 32 I protein is produced by the proteolytic cleavage of the A 
domain (51 amino acid residues), 32*II protein by cleavage of ap- 
proximately half of the B domain (9 residues) and 32 III protein by 
cleavage of both the entire A and B domains (21 residues). Shown 
here is one of the gp32 interactions altered by the A domain clea- 
vage and another by the B domain cleavage. 


24246 (LBL—11700, pp 136-137) Lipoprotein methodolo- 
gy and its biological applications. Lindgren, F.T. Mar 1981. 
NTIS, PC A08/MF AOl]. 

In Biology and medicine division annual report, 1979-1980. 

Methodological efforts are focused on improving the analyt- 
ic ultracentrifuge as a fundamental standard for lipoprotein charac- 
terization, measurement, and calibration of other simplified meth- 
ods. Further, several simplified methods for lipoprotein quantifica- 
tion have been compared that may be used in clinical laboratories. 
The simplified automated agarose electrophoresis system has been 
proven in two pilot studies, now completed. Such a system will be 
directly applied to a diet/HDL study now under way and to a ge- 
netic/environmental study in Portugal. The fundamental physical- 
chemical studies are currently aimed at understanding the nature 
and extent of lipoprotein degradation in both the preparative and 
analytical ultracentrifuge. The computerized schlieren film reading 
should help to quantify, in particular, the LDL and HDL subfrac- 
tions. The nature of atherogenicity within the LDL class as well as 
antiatherogenic features of the HDL spectrum may be thus defined. 
Such information may ultimately provide understanding of athero- 
sclerosis on the macromolecular level. 


24247 (LBL—11700, pp 137-140) Plasma lipoproteins in 
the human neonate. Davis, P.A.; Forte, T.M. Mar 1981. 
NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

The connection between plasma lipoproteins and coronary 
heart disease has stimulated intense scientific interest in the elucida- 
tion of lipoprotein metabolism. As part of this effort, the study of 
the lipoprotien classes, the apolipoproteins within these classes, and 
their metabolism in the neonate has been undertaken in the labora- 
tory. The various neonatal lipoprotein classes and their associated 
apolipoproteins are isolated, examined, and compared to the adult 


24248 (LBL—11700, pp 140-141) Subclasses of serum 
low density lipoproteins. Krauss, R.M.; Shen, M.M.S.; Lind- 
gren, F.T.; Burke, D.J. Mar 1981. NTIS, PC AO8/MF AOl1. 

In Biology and medicine division annual report, 1979-1980 

Low density lipoproteins (LDL) are the major vehicles for 
transport of cholesterol in human serum and are primary determi- 
nants of the atheroschlerotic process. Evidence has been provided 
for the existence of multiple subclasses of LDL. that differ in their 
physico-chemical and biological properties. Analytical ultracentrifu- 
gation of LDL in normal humans revealed polydispersity, and in 
certain cases multiple peaks were observed. A density gradient ul- 
tracentrifugation procedure was developed that resolved LDL into 
as many as four isopycnic bands. (of defined density), correspond- 
ing to the analytic ultracentrifuge schlieren peaks. Further hetero- 
geneity within LDL was detected using polyacrylamide gradient 
gel electrophoresis which achieves spearation of LDL particles on 
the basis of size and/or shape. This procedure revealed up to 10 
distinct bands in LDL from normal subjects. Application of this 
technique to fractions separated by the density gradient ultracentri- 
fugation procedure showed that each of the isopycnic bands could 
be resolved into multiple subspecies. These subspecies could also be 
detected after electrophoresis of whole plasma. Results of these 
studies to date indicate major differences in metabolic relationships 
among individual LDL. subspecies. Levels of the larger LDL. sub- 
species are higher in women than men. In contrast. levels of LDI 
supspecies that are denser are higher in men than women. This in- 
formation suggests that one or more of these smaller LDL subspe- 
cies may have a preferential role in determining atherosclerotic 


risk 


24249 (LBL—11700, pp 144-145) Effects of physical 
training on serum lipoproteins and heparin-released lipolytic 
activities. Krauss, R.M.: Wood. P.D.; Lindgren, F.T.; 
Giotas, C. Mar 1981. NTIS, PC AO8/MF AOI 


In Biology and medicine division annual report, 1979-1980 
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Levels of serum lipoproteins have been compared in distance 
runners (15 men and 8 women currently running at least 15 miles/ 
week for at least 3 mos) with levels in less active control subjects 
matched for sex, age and relative body weight. The findings have 
confirmed that runners have higher levels of high density lipopro- 
teins (HDL), but analytic ultracentrifuge measurements have shown 
that the difference is confined to a specific HDL subclass (HDL2). 
Levels of very low density (VLDL) and low density (LDL) lipo- 
proteins are lower in runners; ultracentrifugal analysis shows that 
the difference in LDL is confined to lower molecular weight sub- 
species (S/sub f/° 0 to 8). Levels of VLDL and LDL were highly 
intercorrelated, while HDL and HDL» concentrations were inde- 
pendent of the levels of other lipoproteins. In this study population 
there was no significant inverse relationship between HDL and 
LDL levels; however levels of VLDL and LDL were found to be 
highly intercorrelated. These results suggest that lipoprotein lipase 
activity may be in part responsible for lower levels of VLDL in the 
runners and also for higher levels of HDL2, while a possible meta- 
bolic role for hepatic lipase activity is less apparent. Our data, 
taken together with recent reports of others, suggest that this 
enzyme may favor formation of the HDLs subspecies at the ex- 
pense of HDL». 


24250 (LBL—11700, pp 146-147) New plasma lipopro- 
teins identified in pedigreed baboons on cholesterol diet. 
Nichols, A.V.; Kuehl, T.; Gong, E.L.; Blanche, P.J.; 
McGill, H. Mar 1981. NTIS, PC AO8/MF AO1. 

In Biology and medicine division annual report, 1979-1980. 

The possible effects of diets on plasma levels of the poten- 
tially protective high density lipoproteins (HDL) are under inten- 
sive investigation. In a collaborative study, the response of a non- 
human primate, the baboon (Papip cynocephalus), to diets high in 
cholesterol and saturated fat is being investigated. Baboon progeny, 
resulting from selective breeding for elevated as well as concentra- 
tions of serum cholesterol, in response to the atherogenic diet, were 
sampled for determination of their lipoprotein profiles by analytic 
ultracentrifugation and gradient gel electrophoresis. In certain ba- 
boons, new lipoprotein species have been found with properties 
similar to the apolipoprotein E-containing HDL described in the 
humans and in other experimental animals. This is the first time that 
the levels of these species have been quantified in baboon plasma 
together with their particle-size distribution. The major physical- 
chemical properties of these lipoprotein species have been charac- 
terized and are found to be spherical particles, ranging in diameter 
between 120 and 220 A; these particles are rich in cholesteryl 
esters. Preliminary information suggests that this lipoprotein variant 
may be inherited through a single major gene. In projected studies, 
the plan is to definitively establish the mode of inheritance, and the 
dietary and other environmental factors, that control the concentra- 
tion of these lipoproteins in plasma. Furthermore, the plan is to 
evaluate the contribution of these lipoproteins to the progression of 
antheroschlerosis in baboons fed diets high in chloesterol and satu- 
rated fat. 


24251 (LBL—11700, pp 148-149) Interrelationships be- 
tween lipoprotein secretion and cultured hepatocyte ultra- 
structure. Forte, T.; Bell-Quint, J. Mar 1981. NTIS, PC 
A08/MF AOI. 

In Biology and medicine division annual report, 1979-1980. 

Studies with perfused rat livers have shown that the liver is 
able to synthesize and secrete both nascent very low density lipo- 
proteins (VLDL) and high density lipoprotein (HDL) particles. We 
have recently found that, in addition to VLDL, both low density 
lipoprotein (LDL) and HDL. can be isolated from the culture 
medium of rat hepatocyte monolayers. Moreover, we noted that 
the rates of lipoprotein secretion, particularly VLDL. show time- 
related changes. In this article we correlate ultrastructural param- 
eters of hepatocyte monolayer cultures with lipoprotein secretion as 
a function of time 


24252 (LBL—12655) Structural effects on the circular 
dichroism of ethidium-nucleic acid complexes. Dahl, K.S. 
(Lawrence Berkeley Lab.. CA (USA)). Apr 1981. Contract 
W-7405-ENG-48. 252p. NTIS. PC Al2/MF AOI. Order 
Number DE81023086 


Thesis 
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Binding of the frameshift mutagen ethidium biomide to dinu- 
cleoside phosphates (dimers) of different base sequences was stud- 
ied by optical methods, notably uv-visible spectroscopy, circular 
dichroism (CD), and fluorescence detected circular dichroism 
(FDCD). The ethidium ion intercalated between the base pairs of 
the minihelix formed by the complementary dimers; the stoichio- 
metry of the complex was 2:1 dimer:dye. Equilibrium constants for 
complex formation showed a general preference for dye binding to 
complementary sequences in the order: Py(3'-5‘)Pu > Pu(3’-5’)Pu 
identical to Py(3'-5‘)Py > Pu(3’-5’)Py where Py = a pyrimidine 
base and Pu = a purine base. Complexes with ribodinucleoside 
phosphates had larger formation constants than their deoxyribo- 
analogues. A study of ethidium ion binding to dCA;sG + dCTsG 
tested for any site preference of dye binding and for any corre- 
spondence between the dimer:dye FDCD spectra and oligomer:dye 
FDCD spectra. Ethidium ion binding and optical activity in com- 
plexes with calf thymus DNA were studied as a function of NaCl 
concentration. The binding constant was dependent upon salt con- 
centration, increasing as the ionic strength decreased. The magni- 
tude of the induced Cd band at 307 nm also increased as the ionic 
strength decreased. 


24253 (LBL—12705) X-ray-absorption-spectroscopy 
study of manganese-containing compounds and photosynthetic 
spinach chloroplasts. Kirby, J.A. (Lawrence Berkeley Lab., 
CA (USA)). May 1981. Contract W-7405-ENG-48. 235p. 
NTIS, PC Al1/MF AOI. Order Number DE81024990. 

Thesis. 

The manganese sites in chloroplasts, long thought to be in- 
volved in photosynthetic oxygen evolution have been examined and 
partially characterized by x-ray Absorption Spectroscopy (XAS) 
using synchrotron radiation. The local environment about the man- 
ganese atoms is estimated from an analysis of the extended X-ray 
Absorption Fine Structure (EXAFS). Comparisons with and simu- 
lations of the manganese EXAFS for several reference compounds 
leads to a model in which the chloroplast manganese atoms are 
contained in a binuclear complex similar to di-u-oxo-tetrakis-(2,2'- 
bipyridine) dimanganese. It is suggested that the partner metal is 
another manganese. The bridging ligands are most probably 
oxygen. The remaining manganese ligands are carbon, oxygen, or 
nitrogen. A roughly linear correlation between the X-ray K edge 
onset energy and the coordination charge of a large number of 
manganese coordination complexes and compounds has been devel- 
oped. Entry of the chloroplast manganese edge energy onto this 
correlation diagram establishes that the active pool of manganese is 
in an Oxidation state greater than +2 


24254 Proton translocation associated with nitrite respi- 
ration in Desulfovibrio desulfuricans. Steenkamp, D.J.; Peck, 
H.D. Jr. (Univ. of Georgia, Athens). Contract AS-0979- 
ER10499. Journal of Biological Chemistry ; 256: No. 11, 
5450-5458(10 Jun 1981). 

Proton translocation by Desulfovibrio desulfuricans cells, 
cultured anaerobically with Nitrate as terminal oxidant, was studied 
by the oxidant-pulse method. Nitrate-grown D. desulfuricans trans- 
located protons rapidly and reproducibly with hydrogen as reduc- 
tant and nitrite as electron acceptor. H*/2e~ ratios were typically 
in the range 1.8-2.2. Proton translocation following pulses of nitrite 
was also observed with endogenous substrate in freshly harvested 
cells and with lactate or formate as electron donors in starved cells. 
Problems in the determination of H*/2e~ ratios when endogenous 
substrate, formate, or lactate was the electron donor are discussed. 
Evidence is presented for the location of formate dehydrogenase, 
hydrogenase, and nitrite reductase on the periplasmic and for lac- 
tate dehydrogenase on the cytoplasmic side of the cytoplasmic 
membrane 


24255 Location and nature of calcium-binding sites in 
salivary acidic proline-rich phosphoproteins. Bennick, A. 
(Univ. of Toronto, Ontario); McLaughlin, A.C.; Grey, 
A.A.; Madapallimattam, G. Journal of Biological Chemistry ; 
256: No. 10, 4741-4746(25 May 1981). 

The location of the calcium-binding sites in the human acidic 
proline-rich proteins, salivary proteins A and C, was determined by 
equilibrium dialysis of the tryptic peptides with buffers containing 
Ca. All the calcium-binding sites are located in the NHe-terminal 
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tryptic peptide (TX peptide). The nature of the calcium binding 
sites in the TX peptide and native salivary proteins A and C, as 
well as dephosphorylated proteins was compared. Two types of 
sites can be distinguished in peptide TX. Type I sites have an ap- 
parent dissociation constant (K) of 38 uM and are responsible for 
the binding of 2.6 mol of Ca/mol of peptide. The corresponding 
figures for Type II sites are 780 uM and 5.3 mol of Ca/mol of pep- 
tide. In the native proteins, the amount of calcium bound at the 
type II sites decreases to 3.9 mol of Ca/mol of proteins A and C 
and K increases to 1100 uM. The amount of calcium bound at type 
I sites decreases to 1.5 mol/mol of protein A and 0.6 mol/mol of 
protein C, but there is no change in K. Dephosphorylation affects 
the calcium binding at both types of sites. The experiments indicate 
that the COOH-terminal parts of the native proteins affect the 
number and the nature of the protein calcium-binding sites. Proton 
and phosphorous NMR data demonstrate that B-COOH in aspartic 
acid, as well as phosphoserine, are part of the calcium-binding sites. 
The difference in calcium binding to salivary proteins A and C may 
be due at least partially to differences in the environment of one or 
more aspartic acids. 


24256 Spinach thylakoid polyphenol oxidase isolation, ac- 
tivation, and properties of the native chloroplast enzyme. 
Golbeck, J.H.; Cammarata, K.V. (Martin Marietta Labs., 
Baltimore, MD). Contract DE-AC02-76ER03326. Plant 
Physiology ; 67: No. 5, 977-984(May 1981). 

Polyphenol oxidase activity (E.C. 1.14,18.1) has been found 
in two enzyme species isolated from thylakoid membranes of spin- 
ach chloroplasts. The proteins were released from the membrane by 
sonication and purified >900-fold by ammonium sulfate precipita- 
tion, gel filtration, and ion-exchange chromatography. The enzymes 
appear to be the tetramer and monomer of a subunit with a molecu- 
lar weight of 42,500 as determined by lithium dodecyl sulfate gel 
electrophoresis. Sonication releases polyphenol oxidase from the 
membrane largely in the iatent state. In the absence of added fatty 
acids, the isolated enzyme spontaneously, but slowly, activates with 
time. Purified polyphenol oxidase utilizes o-diphenols as substrates 
and shows no detectable levels of monophenol or p-diphenol oxi- 
dase activities. Suitable substrates include chlorogenic acid, cate- 
chol, caffeic acid, pyrogallol, and dopamine; however, the enzyme 
is substrate-inhibited by the last four at concentrations near their 
K/sub m/. A large seasonal variation in polyphenol oxidase activity 
may result from a decrease in enzyme content rather than inhibition 
of the enzyme present. 


24257 Effects of 12-O-tetradecanoylphorbol-13-acetate 
and mezerein on epidermal ornithine decarboxylase activity, 
isoproterenol-stimulated levels of cyclic adenosine 3':5’-mono- 
phosphate, and induction of mouse skin tumors in vivo. 
Mufson, R.A. (Univ. of Wisconsin, Madison); Fischer, S.M.; 
Verma, A.K.; Gleason, G.L.; Slaga, T.J.; Boutwell, R.K. 


Contract W-7405-ENG-26. Cancer Research ; 39: 4791- 
4795(Dec 1979). 

The tumor promoter 12-O-tetradecanoylphorbol-13-acetate 
and the antileukemic agent mezerein are diterpene esters of plant 
origin with certain structural similarities. Both compounds, when 
applied topically to mouse skin, were equipotent on a molar basis in 
inducing hyperplasia, inflammation, and ornithine decarboxylase ac- 
tivity, as well as in reducing cyclic adenosine 3’:5-monophosphate 
accumulation in response to B-adrenergic stimulation. In contrast, 
mezerein was much less effective as a tumor promoter; the phorbol 
ester at 8.5 nmol/application yielded 78-fold more tumors than did 
8.5 nmol mezerein per application to similarly initiated SENCAR 
mice. The superiority of the phorbol ester was nearly as great in 
CD-1 mice. These results suggest that although the induction of hy- 
perplasia and ornithine decarboxylase activity may be necessary 
components of the carcinogenic process, they are not sufficient; 12- 
O-tetradecanoylphorbol-13-acetate must accomplish an_ essential 
event not accomplished by mezerein. 


24258 Electron flow through plastoquinone and cytoch- 
romes b; and f in chloroplasts. Velthuys, B.R. (Martin Mar- 
ietta’ Labs., Baltimore, MD). Contract EY-76-C-02-3326. 
Proceedings of the National Academy of Sciences of the United 
States of America ; 76: No. 6, 2765-2769(Jun 1979). 

With dark-adapted chloroplasts in which the plastoquinone 
was oxidized, a partial reduction of cytochrome bs was obtained 
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upon illumination with a pair of short saturating flashes. The 
second flash of the pair was much more effective than the first, and 
the reduction was inhibited by the system II inhibitor diuron. When 
the plastoquinone pool was reduced, both the reduction and the ox- 
idation of cytochrome bs were accelerated. The cytochrome bg oxi- 
dation appeared to proceed in association with the reduction of cy- 
tochrome f, although these cytochromes are not simply connected 
in series. From these observations it is inferred that electron flow to 
the secondary donors of system I alternately causes the reduction 
and the oxidation of cytochrome bs. An interpretation is offered 
that also accounts for the transmembrane proton translocation that 
is associated with the oxidation of plastohydroquinone. 


24259 Localization of adenylate cyclase in unfixed sec- 
tions of cardiac muscle. Revis, N.W. (Oak Ridge National 
Lab., TN). Contract W-7405-ENG-26. Journal of Histoche- 
mistry and Cytochemistry ; 27: No. 10, 1322-1326(1979). 

Previous investigators have shown that prefixation and lead 
staining completely inhibit the activity of adenylate cyclase. Lead 
has also been shown to stimulate the nonenzymatic hydrolysis of 
AMP-PMP (the substrate for adenylate cyclase) after 30 min incu- 
bation. The present studies were performed to determine if the 
omission of prefixation would provide a better method for localiz- 
ing adenylate cyclase in cardiac muscle. These studies were also 
performed to determine the effect of short incubation on the lead- 
induced nonenzymatic hydrolysis of AMP-PNP. In prefixed sec- 
tions the reaction product was diffusely localized over the section. 
However, in unfixed sections the reaction product appeared only 
on the sarcolemma and sarcotubule system. Results are presented 
showing that short incubation (i.e., 5 min) prevents the nonenzyma- 
tic hydrolysis of AMP-PMP by lead. In biochemical studies lead 
(10°? M) was shown to completely inhibit the activity of this 
enzyme. However, in the presence of 4 wg phosphatidylinositol, 
lead inhibition of this enzyme was reduced to 50% of the control 
value. Based on this observation, it is suggested that approximately 
50% of adenylate cyclase is present in sections of cardiac muscle 
exposed to 2 x 10° M lead, which is presumably enough activity 
for demonstration of adenylate cyclase activity. 
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REFER ALSO TO CITATION(S) 24251, 24259, 24274, 24275. 24308, 24309, 
24310, 24314, 24394 


24260 (DOE/EV/02311—32) Membrane-membrane inter- 
actions in a lipid-containing bacteriophage system. Progress 
report, October 1, 1980-September 30, 1981. Snipes, W. 
(Pennsylvania State Univ., University Park (USA). Dept. of 
Microbiology and Cell Biology). May 1981. Contract AS02- 
76EV02311. 8p. NTIS, PC A02/MF AOI. 

Virus-cell interactions and the mechanism of viral entry have 
been the major focal points of this research. A method of analysis 
was perfected to investigate the entry process for herpes simplex 
virus. This technique makes use of a photosensitizing dye, FITC, 
that covalently binds to viral envelope proteins. Treated virions 
remain photosensitive until the envelope is shed during the process 
of infection. Our data strongly support an entry mechanism in 
which the viral envelope fuses with the cell plasma membrane. 
Other related projects have involved studies of the virucidal prop- 
erties of retinoids, plaque development characteristics for viruses 
surviving treatment with membrane perturbers, and a large plaque 
effect that occurs when virus are plated on cells pretreated with uv 
light. In addition, we have characterized a new bacteriophage, in- 
vestigated the interactions of divalent cations and proteins with 
phospholipid vesicles. extended our studies of the effects of hydro- 
phobic photosensitizers on cell membranes, and used the spin-trap- 
ping technique to elucidate the reaction mechanism for an enzyme- 
like activity in soil extracts 


24261 (LBL—11700, pp 35-37) Megakaryocyte differen- 
tiation. Barker, M.E.; Mortensen, C.J. Mar 1981. NTIS, PC 
A08/MF AOI. 
In Biology and medicine division annual report, 1979-1980 
Studies on the relationship of platelet size and number to me- 
gakaryocyte size and ploidy and whether subcellular morphological 
differences accompany size variations are being performed. Mice of 
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genotypes S1/S1/sup d/ and W/W/sup v/ with hereditary macro- 
cytic anemia and the normal number of circulating platelets are 
being used to study the fine structure of megakaryocytes and plate- 
lets by electron microscopy. Also being investigated is the growth 
of megakaryocytes in vitro. (RJC) 


24262 (LBL—11700, pp 56-59) Heavy-ion microscopy. 
Kraft, G.; Yang, T.C.; Richards, T.; Tobias, C.A.; Hayes, 
T.L. Mar 1981. NTIS, PC A08/MF AO1. 

In Biology and medicine division annual report, 1979-1980. 

Experimental procedures are being developed for using 
heavy ion microscopy to study mammalian cells. An optical resolu- 
tion of 500 A has been achieved using 1 MeV/amu argon ions. 
(RJC) 


24263 Optimal strategies in immunology. III. The IgM- 
IgG switch. Perelson, A.S. (Los Alamos Scientific Lab., 
NM); Goldstein, B.; Rocklin, S. Journal of Mathematical Bi- 
ology ; 10: 209-256(1980). 

During a primary immune response generally two classes of 
antibody are produced, immunoglobulin M (IgM) and immunoglo- 
bulin G (IgG). It is currently thought that some lymphocytes 
which initially produce IgM switch to the production of IgG with 
the same specificity for antigen. During a secondary immune re- 
sponse IgG is the predominant antibody made throughout the re- 
sponse. In this paper we address the question of why such appar- 
ently complicated modes of response should have been adapted by 
evolution. We construct mathematical models of the immune re- 
sponse to growing antigens which incorporate complement depend- 
ent cell lysis. By comparing the times required to eliminate antigen 
we show that under certain conditions it is advantageous for an 
animal to switch some of its lymphocytes from IgM to IgG produc- 
tion during a primary response, but yet to secrete only IgG during 
a secondary response. The sensitivity of such a conclusion to pa- 
rameter variations is studied and the biological basis and implica- 
tions of our models are fully discussed. 


24264 Theory of equilibrium binding of a bivalent ligand 
to cell surface antibody: the effect of antibody heterogeneity 
on cross-linking. Goldstein, B. (Los Alamos Scientific Lab., 
NM); Wofsy, C. Journal of Mathematical Biology ; 10: 347- 
366(1980). 

We investigate the equilibrium binding of symmetric bivalent 
ligands to a heterogeneous population of symmetric bivalent cell 
surface receptors. The receptors are heterogeneous in their binding 
affinities for the ligand. For any distribution of receptor binding af- 
finities we show how to calculate the total concentration of recep- 
tors that are cross-linked by the ligand. We show that certain quali- 
tative properties of cross-linking which hold for homogeneous anti- 
body populations fail to hold in the heterogeneous case. We use our 
results to interpret certain in vitro experiments in which synthetic 
bivalent haptens are used to trigger histamine release from baso- 
phils which have on their surface antibody specific for the hapten. 


24265 Regulation of red blood cell production by erythro- 
poietin: normal mouse marrow in vitro. Kennedy, W.L.; 
Alpen, E.L.; Garcia, J.F. (Univ. of California, Berkeley). 
Contract W-7405-ENG-48. Experimental Hematology (Co- 
penhagen) ; 8: No. 9, 1114-1122(1980). 

The responses of immediate erythroid precursors to timed 
exposures of erythropoietin (Ep) were investigated by examining 
the formation of murine erythroid colonies in vitro. At various 
times after the initiation of normal marrow cultures with Ep. 
enough anti-erythropoietin serum was added to neutralize the ac- 
tions of the hormone for the rest of the 48 h culture period in 
plasma clots. Results show that a significant number of erythroid 
precursors develop to a mature colony after very short Ep expo- 
sures (as litthe as 18 min), but they account for only about 13% of 
the total colonies generated when Ep is active for 48 h. Maximum 
erythroid colony production requires prolonged exposure to Ep, 
and the longer Ep is active. the larger the percentage of erythroid 
colonies that reach 17 cells or more. The mechanism(s) behind 
these two effects appear intimately connected. These results suggest 
the existence of two populations of Ep-responsive cells in the im- 
mediate erythroid precursor compartment of mice 
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24266 Attributes and applications of flow cytometry. 
Mendelsohn, M.L. (Lawrence Livermore Lab., CA). pp 15- 
27 of Flow cytometry, four. Laerum, O.D. (ed.). Boston, 
MA; Universitetsforlaget (1980). 

In this introductory presentation of the IVth International 
Symposium on Flow Cytometry, the various approaches to flow 
cytometric measurement and the widely ranging applications of the 
technology are reviewed. Flow cytometers are uniquely powerful 
in their ability to measure the fluorescence, light scattering and 
electrical resistance of cells and subcellular particles. They provide 
great sharpness (or fidelity), speed and sensitivity of measurement. 
The flow methods require monodisperse suspension of the objects. 
The rapidly expanding application of flow cytometry in biology 
and medicine includes many aspects of cytogenetic, cytokinetic, im- 
munologic, molecular biologic, preparative, cytodiagnostic and 
cancer therapeutic studies 


24267 Slit-scan flow cytometry: analysis of Chinese ham- 
ster M3-1 chromosomes. Gray, J.W.; Lucas, J.; Pinkel, D.; 
Peters, D.; Ashworth, L.; Van Dilla, M.A. (Lawrence 
Livermore Lab., CA). pp 249-255 of Flow cytometry, four. 
Laerum, O.D. (ed.). Boston, MA; Universitetsforlaget 
(1980). 

We have applied slit-scan flow cytometry to the measure- 
ment of the distribution of fluorescence along isolated Chinese ham- 
ster M3-1 chromosomes stained with ethidium bromide. One hun- 
dred chromosome profiles were measured for each of the chromo- 
some numbers 1, 2, 4 + t (X; 5) and 5. The pulse shapes from the 
Chinese hamster chromosomes in flow were found to be approxi- 
mately constant in height and to fall within a pulse width range en- 
compassing the largest and smallest chromosomes. Pulse height and 
width discrimination substantially reduced the contribution of non 
chromosomal debris to the total fluorescence distribution (flow kar- 
yotype) 


24268 Flow cytometry of mammalian sperm: progress 
report. Van Dilla, M.A.; Pinkel, D.; Gledhill, B.L.; Lake, S.; 
Watchmaker, G.; Wyrobek, A.J. (Lawrence Livermore 
Lab., CA). pp 279-283 of Flow cytometry, four. Laerum, 
O.D. (ed.). Boston, MA; Universitetsforlaget (1980). 

The sperm optical artifact has been eliminated with a spe- 
cially designed orthogonal flow system. Under optimal circum- 
stances X-Y differences can be seen in bull and mouse sperm. Radi- 
ation is shown to cause increased variability in fluorescence (prob- 
ably reflecting DNA content variability) in sperm from B6C3F, 
hybrid mice. 


24269 Detection and sorting of rare sickle-hemoglobin 
containing cells in normal human blood. Mendelsohn, M.L. 
(Lawrence Livermore Lab., CA); Bigbee, W.L.; Brans- 
comb, E.W.; Stamatoyannopoulos, G. pp 311-313 of Flow 
cytometry, four. Laerum, O.D. (ed.). Boston, MA; 
Universitetsforlaget (1980). 

The method of immunologically labelling and counting rare 
sickle cells in air-dried smears of normal human blood has been ex- 
tended to flow cytometry. Red cells in suspension are treated with 
the crosslinking reagent, dimethyl suberimidate, which covalently 
attaches a monolayer of hemoglobin to the inner cell membrane. 
The cells are then made permeable by hypotonic lysis, thus remov- 
ing the unbound 99.5% of the hemoglobin and allowing free access 
and egress of monospecific, fluorescently labelled antibody to he- 
moglobin S. Flow cytometric measurement of fluorescence can 
detect AS cells down to the ratio of 1 AS cell per 10° AA cells, 
and can do this at rates of 10° AA cells per second. Detection of 
AS cells in normal blood requires a two-stage procedure. First the 
putative AS cells are concentrated 3000 fold by sorting. and second 
they are counted under a fluorescence microscope 


24270 Flow cytometry and cell kinetics: relation to 
cancer therapy. Gray, J.W. (Lawrence Livermore Lab., 
CA). pp 485-491 of Flow cytometry, four. Laerum, O.D. 
(ed.). Boston, MA; Universitetsforlaget (1980). 

This paper reviews flow cytometric methods for the estima- 
tion of cell cycle kinetic parameters for cell populations prior to 
and during treatment with chemotherapeutic agents. In addition, a 
mathematical model of the cell cycle traverse of a normal and a 
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tumor cell population is developed and used to illustrate how esti- 
mates of cell cycle traverse parameters may be used to improve 
cancer treatment schedules. A time sequence of DNA distributions 
was analyzed by computer to show that Lewis lung tumor cells un- 
derwent a complete 4-h block during which cells decycled across 
the last 75 percent of S-phase, in response to a 20 min treatment 
with 10 ug/ml cytosine arabinoside. This treatment was shown to 
cause negligible cell death. Vincristine, on the other hand, was 
shown to cause significant cell death. Vital sorting of 33342 
Hoechst stained Lewis lung tumor cells was used to show that the 
vincristine killed cells selectively in the G2 + M phases. 


24271 Detachment variants of Chinese hamster cells. 
Hyaluronic acid as a modulator of cell detachment. Barnhart, 
B.J.; Cox, S.H.; Kraemer, P.M. (Los Alamos Scientific 
Lab., NM). Experimental Cell Research ; 119: 327-332(1979). 

Variants of the Chinese hamster cell line CHO have been 
isolated and characterized with respect to attachment and trypsin- 
or EGTA-mediated detachment kinetics, cell morphologies, and the 
complex carbohydrates (labeled with [*H]glucosamine) of the cell 
surface. The variant which was more readily detached from the 
substratum exhibited a more rounded cell shape and had three times 
more label as hyaluronic acid on the cell surface than the parental 
cell. The slowly detaching variant had a morphology similar to the 
parental cell but only half the radioactivity ascribable to hyaluronic 
acid. Endogenous levels of cAMP were unaltered in the variants. 
Exogenous db-cAMP caused the cells to elongate and flatten but 
did not alter the characteristic detachment kinetics. The role of 
hyaluronic acid as a modulator of the cell substratum interface is 
discussed. 


24272 Pyrimidine biosynthesis in normal and transformed 
cells. Uziel, M.; Selkirk, J. (Qak Ridge National Lab., TN). 
Contract W-7405-ENG-26. Journal of Supramolecular Struc- 
ture ; 11: 197-205(1979). 

We have developed procedures for sensitive measurement of 
specific radioactivities of pyrimidine nucleosides excreted from cells 
in culture. The changes in the observed values reflect dilution of 
the added isotope through de novo biosynthesis of nonradioactive 
pyrimidine nucleotides or by shifting and equilibration of other nu- 
cleotide pools into the free uridine pool. It is thus possible to moni- 
tor uridine biosynthesis occurring in intact cells without destroying 
or disrupting the cell population. On comparing a series of normal 
and transformed lines, we have observed several growth-dependent 
patterns of change in specific activity and levels of uridine excre- 
tion and the temporal appearance of these changes. 


5504 Genetics 
REFER ALSO TO CITATION(S) 24267. 24268, 24271, 24397. 24410 


24273 (LBL—11700, pp 132-133) Genetic study on yeast. 
Mortimer, R.K. Mar 1981. NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

Research during the past year has moved ahead on several 
fronts. A major compilation of all the genetic mapping data for the 
yeast Saccharomyces cerevisiae has been completed. The map de- 
scribes the location of over 300 genes on 17 chromosomes. A 
report on this work will appear in Microbiological Reviews in De- 
cember 1980. Recombinant DNA procedures have been introduced 
into the experiments and RADS2 (one of the genes involved in re- 
combination and repair damage), has been successfully cloned. This 
clone will be used to determine the gene product. Diploid cells ho- 
mozygous for RADS2 have exceptionally high frequencies of mitot- 
ic loss of chromosomes. This loss is stimulated by ionizing radi- 
ation. This effect is a very significant finding. The effect has also 
been seen with certain other RAD mutants. 


24274 Variation in the baseline sister chromatid exchange 
frequency in human lymphocytes. Carrano, A.V.; Minkler, 
J.L.; Stetka, D.G.; Moore, D.H. II. (Lawrence Livermore 
Lab., CA). Contract W-7405-ENG-48. Environmental Muta- 
genesis ; 2: 325-337(1980). 

The utility of the sister chromatid exchange (SCE) assay for 
human population studies is potentially limited by the variability as- 
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sociated with individual baseline SCE frequencies. This investiga- 
tion identifies and quantifies the major sources of preparative and 
biological variation associated with the determination of baseline 
SCE frequencies in cultured human lymphocytes. Much of the vari- 
ation in lymphocyte SCE frequencies is attributable to the amount 
of bromodeoxyuridine (BrdUrd) available per lymphocyte. Other 
variations in the baseline frequency result from culture-to-culture 
and slide-to-slide differences. The effect of cell-to-cell differences in 
baseline SCE frequency among donors can be minimized by in- 
creasing the number of cells scored per donor. These results indi- 
cate the feasibility of applying the SCE bioassay to humans as a 
measure of environmental stress. 


24275 Specific-locus test shows ethylnitrosourea to be the 
most potent mutagen in the mouse. Russell, W.L.; Kelly, 
E.M.; Hunsicker, P.R.; Bangham, J.W.; Maddux, S.C.; 
Phipps, E.L. (Oak Ridge National Lab., TN). Contract W- 
7405-ENG-26. Cancer Research ; 76: No. 11, 5818-5819(Nov 
1979). 

Use of the specific-locus test to measure the frequency of 
transmitted gene mutations induced in mouse spermatogonia has 
shown ethylnitrosourea to be by far the most potent mutagen yet 
discovered in the mouse. The dose used, 250 mg/kg, gave a muta- 
tion rate 5 times as high as had been obtained with 600 R, the most 
effective acute dose of x-rays. Compared to procarbazine, hereto- 
fore the most mutagenic chemical known in the mouse, ethylnitro- 
surea proved to be 15 times more mutagenic than the peak effect 
obtained with the mosi effective dose of procarbazine. Because of 
its high mutagenicity, ethylnitrosourea can serve as a model com- 
pound in exploring the effect of such factors as dose response, dose 
fractionation, sex, and cell stage on the mutagenic action of a 
chemical. Ethylnitrosourea is clearly the mutagen of choice for the 
production of any kind of desired new gene mutations in the 
mouse. 


24276 Basal serum immunoglobulin levels. I. Interaction 
of genetic loci and maternal effect on regulation of IgA. 
Popp. D.M. (Oak Ridge National Lab., TN). Contract W- 
7405-ENG-26. Jmmunogenetics (New York) ; 9: 281- 
292(1979). 

Basal serum levels of IgA in the congenic mice C57BL/10 
and C57BL/10.F are shown to be different. The levels of IgA of 
the reciprocal F, hybrids are also different. When the female parent 
of the hybrid is from the high strain (B10), the F, is high; and 
when the female parent is from the low strain (B10.F), the F, is 
low. Backcross and Fs progeny were raised from the two F; hy- 
brids. serotyped for H-2 antigens, and assayed for IgA level. Evi- 
dence for linkage of IgA phenotype could be demonstrated only 
with progeny from the F, hybrid that exhibited the low IgA phen- 
otype. The maternal effect is not due to a sex-linked, recessive 


gene 


24277 Familial aggregation of blood pressure and weight 
in adoptive families: I]. Estimation of the relative contribu- 
tions of genetic and common environmental factors to blood 
pressure correlations between family members. Annest, J.L. 
(National Center for Health Statistics, Hyattsville, MD); 


Sing. C.F.; Biron, P.; Mongeau, J.G. American Journal of 


Epidemiology ; 110: No. 4, 492-503(1979). 

An analysis of the familial aggregation of blood pressure 
(BP) was conducted to provide estimates of the role of genes and 
household environment in determining the phenotypic resemblance 
between biologically related family members. The biological model 
used for this analysis parameterizes the correlations between family 
members into the contributions of genetic and environmental vari- 
ability shared within and across generations. Hypothesis testing 
about different parameters in the model suggests that shared envi- 
ronment explains larger fractions of the parent-natural child and the 
full sib correlations for diastolic BP than for systolic BP. Depend- 
ence of the degree of resemblance between household members on 
the effects of environmental factors shared within and across gen- 
erations is not explained by the variability of length of cohabitation 
among individuals. 
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REFER ALSO TO CITATION(S) 24272. 24360. 24409 


24278 Heated taxidermic mounts: a means of measuring 
the standard operative temperature affecting small animals. 
Bakken, G.S. (Indiana State Univ., Terre Haute) Buttemer, 
W.A.; Dawson, W.R.; Gates, D.M. Ecology ; 62: No. 2, 311- 
318(Apr 1981). 

The theory and procedures for using electrically heated taxi- 
dermic mounts to measure the standard operative temperature, T/ 
sub es/, of natural habitats have been examined using the American 
Goldfinch, Carduelis tristis T/sub es/ is a thermal index directly re- 
lated to the metabolic requirements of a specific endothermic 
animal, T/sub es/ may be calculated from a thermal energy budget 
analysis. However, direct measurement of T/sub es/ using heated 
mounts as environmental temperature thermometers is simpler and 
allows measurements in confined spaces, such as nocturnal roosts, 
which are inaccessible to conventional instrumentation. For the 
goldfinch, heated mounts predict metabolic heating less evaporative 
cooling with an uncertinty of +-5% for temperatures below the 
thermal neutral zone and winds of 0 to 1.5 m/s. 


24279 Protein incorporation by isolated amphibian oo- 
cytes. VI. Comparison of autologous and xenogeneic vitello- 
genins. Wallace, R.A.; Deufel, R.A.; Misulovin, Z. (Oak 
Ridge National Lab., TN). Contract W-7405-ENG-26. Com- 
parative Biochemistry and Physiology [Part] B: Comparative 
Biochemistry ; 65: 151-155(1980). 

1. Labeled vitellogenins were isolated from the sera of sever- 
al amphibians, a turtle, and a pigeon, and were incubated in vitro 
with oocytes from Xenopus laevis and Rana pipiens. 2. Oocytes 
from X. laevis sequestered vitellogenin from salamanders, turtle, 
and pigeon at rates comparable to that for autologous vitellogenin, 
while anuran vitellogenins were sequestered at somewhat lower 
rates. 3. Oocytes from R. pipiens sequestered X. laevis vitellogenin 
at a rate comparable to autologous vitellogenin, while salamander, 
turtle, and pigeon vitellogenins were sequestered at faster rates. 4. 
All vitellogenins examined appear to be recognized and incorporat- 
ed specifically by X. laevis and R. pipiens oocytes. 


5506 Medicine 


REFER ALSO TO CITATION(S) 23503. 23504, 23997, 24246, 24247. 24248. 
24328, 24329, 24330, 24331, 24333. 24341, 24349, 24349, 24349, 24350, 24350. 
24350, 24350, 24356, 24414 


24280 (LBL—11700) Biology and medicine division 
annual report, 1979-1980. (Lawrence Berkeley Lab. CA 
(USA)). Mar 1981. Contract W-7405-ENG-48. 166p. NTIS. 
PC AO8/MF AOI. 

Progress for 1979-1980 is reported from the following re- 
search groups and/or areas: research medicine; Donner Pavilion; 
Peralta Cancer Research Institute; environmental physiology; radi- 
ation biophysics and structural biophysics. Abstracts have been pre- 
pared for the 61 separate research programs described in this report 
for inclusion in the Energy Data Base. (RJC) 


24281 (L.BL—11700, pp 3-5) Brain and heart disease 
studies. Budinger, T.F.; Sargent, T.W. III; Yen, C.K.; 
Friedland. R.F.; Moyer, B.R. Mar 1981. NTIS, PC A08/ 
MF AOI 

In Biology and medicine division annual report, 1979-1980 

Highlights of important studies completed during the past 
year using the Donner 280-crystal positron ring tomograph are 
summarized in this article. Using rubidium-82, images of a brain 
tumor and an arteriovenous malformation are described. An image 
demonstrating methionine uptake in a patient with schizophrenia 
and an image reflecting sugar metabolism in the brain of a man 
with Alzheimer’s disease are also included. Uptake of rubidium-82 
in subjects before and after exercise is being investigated. The syn- 
thesis of new radiopharmaceuticals and the development of a new 
synthesis for C-taurine for use in the study of metabolism in the 
human heart are also being studied. (RJC) 
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24282 (LBL—11700, pp 6-7) Precision flow-controlled 
rubidium-82 generator for bolus and constant infusion studies. 
Yano, Y. Mar 1981. NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

A unique flow rate controller and large reservoir pumping 
system have been developed for infusing rubidium-82 intravenously 
at bolus, constant, or variable infusion rates. Using rubidium-82 and 
the positron ring detector tomograph, extraction or flow informa- 
tion can be obtained in studies of the heart, head, or kidneys. (RJC) 


24283 (LBL—11700, pp 7-8) Instrumentation for three- 
dimensional tomography. Derenzo, S.E. Mar 1981. NTIS, 
PC A08/MF AOI. 

In Biology and medicine division annual report, 1979-1980. 

The Donner 280-crystal positron tomograph 1s described and 
its Operation is explained. The instrument was put into operation in 
1978. Possible uses of this instrument in human and animal studies 
are given. (RJC) 


24284 (LBL—11700, pp 8-9) Hematology. Ebbe, S.N.; 
Brecher, G.; Cohen, R.A. Mar 1981. NTIS, PC A08/MF 
AOl. 

In Biology and medicine division annual report, 1979-1980. 

The program at the Donner Clinic in experimental 
megakaryocytopoiesia is described. Studies are being initiated to 
analyze blood gases and acid-base balance in patients with erythro- 
cytosis and to correlate these measurements with levels of erythro- 
poietin in blood and urine. The regulation of platelet production in 
humans and ways in which it may be aberrant in disease states are 
being investigated. Tracers used in this study include *Se-seleno- 
methionine and *°S-sodium sulfate. (RJC) 


24285 (LBL—11700, pp 13-16) Focal lesions in the cen- 
tral nervous system: stereotaxic radioneurosurgery. Fabri- 
kant, J.1.; Budinger, T.f.; Hosobuchi, Y.; Born, J.L.; Tobias, 
C.A. Mar 1981. NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

The application of heavy-ion beams for fundamental and ap- 
plied brain research has unusual potential. Methods are being devel- 
oped in our laboratory for producing focal lesions in the central 
nervous system (e.g., the hypothalamus, thalamus, pituitary gland) 
to investigate nerve pathways and neuroendocrine responses, and 
for treating certain pathological disorders of the brain with stereo- 
taxic Bragg peak heavy-ion radiosurgery. Studies in animals are 
demonstrating the value of this neuroscience tool for investigating 
mammalian brain response to induction of discrete focal lesions in 
the hypothalamus or in the cerebral cortex. These studies are also 
elucidating the neuroendocrinological response follwing ablation of 
various portions of the midbrain, without requiring complex neuro- 
surgical preparations. Clinical studies are demonstrating the feasibil- 
ity of stereotaxic neurological radiosurgery for treating certain ino- 
perable vascular disorders of the brain [e.g., arteriovenous malfor- 
mations (AVM), internal carotid artery-cavernous sinus fistulas and 
other cerebrovascular disorders] in patients who are already dem- 
onstrating progressive neurological deficit. Further applications of 
focal lesion production with the Bragg ionization peak can be ex- 
tended to include localized radiation to centers of the brain and 
spinal cord for treatment of such disorders as Parkinson's disease. 
pituitary microadenomas, acoustic neuromas, and the control of 
pain. The eventual application of radioactive beams will provide 
accurate localization of the stopping points of the beam, thereby 
making it feasible to stop the beam accurately at a defined depth 
within the central nervous system 


24286 (LBL—11700, pp 19-21) Lipotropin and endorphin 
research. Wiedemann, E.; Saito. T.; Harris, K. Mar 1981. 
NTIS, PC AO8/MF AOI. 

In Biology and medicine division annual report, 1979-1980 

Radioimmunoassays have been developed for Met-enkepha- 
lin, B-melanocyte-stimulating hormone, and y-endorphin. Lipotro- 
pins and endorphins in plasma and cerebrospinal fluids of patients 
have been determined. The function of B-lipotropin hormone is 
being studied. From binding-site studies, it is suggested that it may 
be involved in the regulation of adrenal function. The role of B- 
endorphin in diabetes and obesity is being investigated. (RJC) 
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24287 (LBL—11700, pp 23) Cancer diagnosis program. 
Hackett, A.J.; Smith, H.S.; Sartorius, O.W.; Snow, L.; 
Stampfer, M.R. Mar 1981. NTIS, PC A08/MF AO1. 

In Biology and medicine division annual report, 1979-1980. 

The Peralta Cancer Research Institute has organized the 
Breast Diagnostic Center (BDC) to make available to women infor- 
mation about the breast, and to conduct clinica! research to im- 
prove methods for early diagnosis and treatment of breast disease. 
Women entering the center are educated about the anatomy and 
physiology of the breast, signs of both benign and malignant dis- 
ease, and factors that influence the risk of developing cancer. The 
BDC program proposes to demonstrate that the combined use of 
various diagnostic modalities, when each modality is used at maxi- 
mum potential, can detect cancers at an earlier stage. Emphasis is 
placed on the physical examination, using nipple aspiration cytol- 
ogy, contrast ductography, fine-needle aspirations, and mammo- 
graphy. With the financial participation of the Clorox Company, it 
is shown that the concept of the BDC is economically sound and 
fills a need in the community. 


24288 (LBL—11700, pp 38-39) Physiological studies 
using an erythropoietin radioimmunoassay. Garcia, J.F. Mar 
1981. NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

A radioimmunoassay (RIA) specific for erythropoietin (Ep) 
has been developed. Ep levels have been measured in the plasma 
and serum of rats with normal and depressed erythropoiesis. Pre- 
liminary studies have been conducted using Ep RIA on tissue ho- 
mogenates of rats exposed to hypoxic environments. (RJC) 


24289 (LBL—11700, pp 54-56) Neutron production cross 
sections. Schimmerling, W.; Kast, J.W.; Ortendahl, D.; Su- 
bramanian, T.S. Mar 1981. NTIS, PC AO8/MF AO1. 

In Biology and medicine division annual report, 1979-1980. 

Measured is the probability (double differential cross section) 
of producing neutrons at a given energy and a given angle with re- 
spect to an incident heavy ion beam, when nuclei in the beam inter- 
act with nuclei in targets of carbon, aluminum, copper, lead and 
uranium. The energy of the neutrons was obtained from the time of 
flight (TOF) between the target and each of the neutron detectors, 
placed at different angles around the target. The light output and a 
position at which each neutron generated the recoil charged parti- 
cles that gave rise to the detected signal was also recorded. This 
resulted in a more accurate assignment of the detector efficiency 
and angular distribution. 


24290 (LBL—11700, pp 66-71) High-energy beams of ra- 
dioactive nuclei and their biomedical applications. Alpen, 
E.L.; Chatterjee, A.; Llacer, J. Mar 1981. NTIS, PC A08/ 
MF AOI. 

In Biology and medicine division annual report, 1979-1980. 

Several exploratory measurements have been conducted 
with radioactive beams to test the feasibility of using these beams to 
measure effective stopping power of heterogeneous media for 
heavy charged particles. Such measurements will provide direct in- 
formation on the average electron density and average stopping 
number of a target with an unknown heterogeneous beam path 
This information, once obtained with a suitable radioactive beam, 
can be used in equations to calculate the energy of any heavy parti- 
cle of therapeutic choice so that the Bragg peak of the therapeutic 
beam can be placed on the tumor volume. A beam of high-energy 
heavy ions was collimated to a diameter of 1.58 cm (PEBA has a 
good positional accuracy as long as the beam diameter is less than 2 
cm), and made to enter target materials (mixed or homogeneous) 
positioned between the detector banks and centered along the beam 
axis. Measurements have been made with ''C and '*Ne beams, but 
the short half-life of '*Ne (19 sec) allows prompt repeated meas- 
urements, making that nucleus very interesting for these purposes. 
Only the results obtained with it are reported. 


24291 (LBL—11700, pp 90-95) Heavy-ion radiography. 
Fabrikant, J.I.; Tobias, C.A.; Holley, W.R.; Benton, E.V. 
Mar 1981. NTIS, PC AO8/MF AOl. 
In Biology and medicine division annual report, 1979-1980. 
Heavy-particle radiography has clinical potential as a newly 
developed noninvasive low-dose imaging procedure that provides 
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increased resolution of minute density differences in soft tissues of 
the body. The method utilizes accelerated high-energy ions, primar- 
ily carbon and neon, at the Bevalac accelerator at the Lawrence 
Berkeley Laboratory. The research program for medicine utilizes 
heavy-ion radiography for low-dose mammography, for treatment 
planning for cancer patients, and for imaging and accurate densi- 
tometry of skeletal structures, brain and spinal neoplasms, and the 
heart. The potential of heavy-ion imaging, and particularly recon- 
struction tomography, is now proving to be an adjunct to existing 
diagnostic imaging procedures in medicine, both for applications to 
the diagnosis, management and treatment of clinical cancer in man, 
and for the early detection of small soft-tissue tumors at low radi- 
ation dose. 


24292 (LBL—11700, pp 95-99) Clinical physics for 
charged particle treatment planning. Chen, G.T.Y.; Pitluck, 
S.; Lyman, J.T. Mar 1981. NTIS, PC AO8/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

The installation of a computerized tomography (CT) scanner 
which can be used with the patient in an upright position is de- 
scribed. This technique will enhance precise location of tumor posi- 
tion relative to critical structures for accurate charged particle dose 
delivery during fixed horizontal beam radiotherapy. Pixel-by-pixel 
treatment planning programs have been developed to calculate the 
dose distribution from multi-port charged particle beams. The plan 
includes CT scans, data interpretation, and dose calculations. The 
treatment planning computer is discussed. Treatment planning for 
irradiation of ocular melanomas is described. (RJC) 


24293 Role of organic volatile profiles in clinical diagno- 
sis. Zlatkis, A. (Univ. of Houston, TX); Brazell, R.S.; Poole, 
C.F. Clinical Chemistry (Winston-Salem, North Carolina) ; 
27: No. 6, 789-797(Jun 1981). 

From 33. national AACC meeting; Kansas City, MO, USA 
(19 July 1981). 

The organic volatile constituents of biological fluids contain 
clinically useful diagnostic information for the recognition of meta- 
bolic disorders in man. To gain access to this information, it was 
necessary to develop the methodology for reproducibly stripping 
the trace concentrations of volatiles from biological fluids (dynamic 
headspace, gas phase-stripping, solvent extraction, and the transeva- 
porator technique), to separate the complex extracts by high-resolu- 
tion capillary column gas chromatography, and to develop comput- 
er-aided data-handling and pattern-recognition techniques for ana- 
lyzing the immense amount of information generated. The normal 
and pathological organic volatiles identified by gas chromato- 
graphy-mass spectrometry in urine, serum, and breast milk are tabu- 
lated. Clinical applications of the above techniques to the study and 
diagnosis of diabetes mellitus, respiratory virus infection, renal in- 
sufficiency, and cancer are described 


24294 Metabolic mapping of functional activity in human 
subjects with the ['*F]fluorodeoxyglucose technique. Green- 
berg. J.H.; Reivich, M.; Alavi, A. (Univ. of Pennsylvania 
School of Medicine, Philadelphia). Science ; 212: 678-680(8 
May 1981). 

The 2-['*F]fluoro-2-deoxy-D-glucose technique was used to 
measure regional cerebral glucose utilization by human subjects 
during functional activation. Normal male volunteers subjected to 
One Or more sensory stimuli exhibited focal increases in glucose me- 
tabolism in response to the stimulus. These results demonstrate that 
the technique is capable of providing functional maps in vivo relat- 
ed to both body region and submodality of sensory information in 
the human brain 


24295 High energy beams of radioactive nuclei and their 
biomedical applications. Chatterjee. A.; Alpen, E.L.; Tobias, 
C.A.; Llacer, J.; Alonso, J. (Lawrence Berkeley Lab., CA) 
Contract W-7405-ENG-48. International Journal of Radi- 
ation Oncology, Biology and Physics ; 7: No. 4, 503-507(Apr 
1981). 

It is possible to produce energetic beams of radioactive 
nuclei, as secondary beams, from the heavy-particle compound ac- 
celerator called BEVALAC. These beams can be focused into ex 
perimental areas without significant contamination using suitable 
magnetic filters and proper beam-optics. Properly selected high- 
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energy beams of radioactive nuclei (those which defay by positron 
emission) can provide a truly unique opportunity to evaluate the ef- 
fectiveness of these beams in localizing the Bragg peak on a tumor 
volume - necessary in heavy-particle therapy. Preliminary data are 
presented here to demonstrate the possible use of these beams in ra- 
diotherapy treatment-planning verification. 


24296 Radiotherapy of choroidal melanoma with Iodine- 
125. Packer, S.; Rotman, M. Contract EY-76-C-0016. Ganka 
(Ophthalmology) ; 87: No. 6, 582-590(Jun 1980). 

From 84. annual meeting of the American Academy of Oph- 
thalmology; San Francisco, California, USA (5 November 1979). 

he low-energy radioactive source iodine-125 is ideal for the 

irradiation of an intraocular tumor such as a choroidal melanoma. 
The energy (28 keV) of iodine-125 should be sufficient to allow 
sterilization of tumors as high as 10 mm. However, shielding of 28- 
keV photons can be achieved with thin metal (e.g., gold) plaques. 
These eye plaques can be individually designed for each eye tumor, 
depending on its size, shape, and location. This paper deals with the 
basic considerations and preliminary observations that have lead us 
to the adoption of iodine-125 as the sole source for the radiation 
treatment of all intraocular tumors. 


24297 Endocrine system: acromegaly. Linfoot, J.A. 
(Univ. of California, Berkeley). pp 475-480 of Current ther- 
apy 1980. Conn, H. (ed.). Philadelphia, PA; W.B. Saunders 
Company (1980). 

Acromegaly and gigantism represent multisystem diseases re- 
sulting from either a primary pituitary tumor or an ill-defined hy- 
pothalamo-hypophyseal dysfunction causing somatotropic cell hy- 
perplasia and tumor formation. Clinical manifestations of the disease 
result from three major processes: (1) excessive growth hormone 
(HGH) secretion, (2) deficiencies of other pituitary tropic hor- 
mones, and (3) local invasion of parasellar neural and vascular 
structures. The treatment of this disease, and side effects, are dis- 
cussed. 


24298 New particles and their application in medicine. 
Curtis, S.B. (Lawrence Berkeley Lab., CA). pp 5-25 of Ad- 
vances in radiation protection and dosimetry in medicine. 
Thomas, R.H.; Perez-Mendez, V. (eds.). New York, NY; 
Plenum Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

The view is presented that the age of new particles in clini- 
cal medicine has arrived. There is tremendous activity within these 
programs all over the world. Much of the progress in tumor local- 
ization, dose delivery, computerization of treatment planning, and 
patient immobilization has been to a considerable extent motivated 
by an attempt to solve the many problems involved in particle ther- 
apy. Along with the potential these high LET radiation modalities 
hold for increased tumor cure rates and decreased failures in local 
tumor control, there are also the responsibilities of protecting the 
patient and personnel from the increased biological effect of any re- 
sidual high LET radiation. 


24299 Charged particles in medical diagnosis. Chen, 
G.T.Y.; Holley, W.R. (Lawrence Berkeley Lab., CA). pp 
289-315 of Advances in radiation protection and dosimetry 
in medicine. Thomas, R.H.; Perez-Mendez, V. (eds.). New 
York, NY; Plenum Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici. Sicily, Italy (16 Sep 1979). 

Various centers have explored the use of charged particles in 
diagnosis as a complement to conventional radiography. The princi- 
ple advantages of charged particles over x-rays in medical diagnosis 
are high contrast and high depth resolution in radiographs and 
smaller dose requirements than conventional photon radiography. 
The physical principles, experimental methods, studies with phan- 
toms, tissue specimen radiography, human studies, and charged par- 
ticle computerized tomography are discussed separately. (DLS) 


24300 Advances in diagnostic instrumentation. Perez- 
Mendez, V. (Lawrence Berkeley Lab., CA). pp 317-343 of 
Advances in radiation protection and dosimetry in medicine. 
Thomas, R.H.; Perez-Mendez. V. (eds.). New York, NY; 
Plenum Publishing Corp. (1980). 
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From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

Developments in medical imaging are presented in four sec- 
tions: fine focux x-ray tubes, computerized tomography; x-ray trans- 
mission, emission tomography; radioisotope imaging, and ultrasound 
imaging. Instrumentation design of components is discussed for 
each section. (DLS) 


24301 Dosimetry of pions. Dicello, J.F.; Zaider, M.; 
Brenner, D.J. (Univ. of California, Los Alamos, NM). pp 
431-464 of Advances in radiation protection and dosimetry 
in medicine. Thomas, R.H.; Perez-Mendez, V. (eds.). New 
York, NY; Plenum Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

The dosimetry of negative pion beams is discussed with em- 
phasis upon neutrons in pion fields, distributions of stopping pions, 
microdosimetry, theory and calculations, and clinical methods. Po- 
tential therapeutic advantages of negative pions are also discussed. 
(DLS) 


24302 Heavy-ion dosimetry. Schimmerling, W. (Law- 
rence Berkeley Lab., CA). pp 479-516 of Advances in radi- 
ation protection and dosimetry in medicine. Thomas, R.H.; 
Perez-Mendez, V. (eds.). New York, NY; Plenum Publish- 
ing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

This paper deals with some of the more important physical 
characteristics of relativistic heavy ions and their measurement, 
with beam delivery and beam monitoring, and with conventional 
radiation dosimetry as used in the operation of the BEVALAC bio- 
medical facility. (DLS) 


24303 Treatment planning for charged particle radiother- 
apy. Chen, G.T.Y. (Lawrence Berkeley Lab., CA). pp 529- 
556 of Advances in radiation protection and dosimetry in 
medicine. Thomas, R.H.; Perez-Mendez, V. (eds.). New 
York, NY; Plenum Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

This paper covers the general principles involved in treat- 
ment planning for charged particle radiotherapy. This discussion in- 
cludes (1) a review of beam properties and depth dose distributions 
used in planning; (2) the use of CT as a quantitative method for 
evaluating the relative stopping powers of inhomogeneities; (3) 
treatment planning algorithms; (4) representative treatment plans; 
and (5) factors which affect compensator design. (DLS) 


24304 Selected advances in the use of computers in radi- 
ation therapy. Chen, G.T.Y. (Lawrence Berkeley Lab., CA). 
pp 579-601 of Advances in radiation protection and dosi- 
metry in medicine. Thomas, R.H.; Perez-Mendez, V. (eds.). 
New York, NY; Plenum Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

Presented is an overview of work in the area of computer 
controlled therapy machines and the potential role of three-dimen- 
sional graphics in therapy planning. These topics have relevance to 
charged particle therapy because computer controlled machines 
also offer the potential of highly localized close distributions 
through conventional radiation beams, and as both photon and 
charged particle therapy are truly three-dimensional planning prob- 
lems, methods for the display of results through graphics may play 
a role in both domains. (DLS) 


24305 Radiation monitoring. Thomas, R.H. (Lawrence 
Berkeley Lab., CA). pp 603-636 of Advances in radiation 
protection and dosimetry in medicine. Thomas, R.H.; Perez- 
Mendez, V. (eds.). New York, NY; Plenum Publishing 
Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

Due to the increasing application of a variety of high-LET 
radiations, produced by accelerators, to radiodiagnosis and radio- 
therapy, a general overview of radiation monitoring is presented. 
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Three areas of monitoring are discussed; area monitoring, environ- 
mental monitoring, and personnel monitoring. (DLS) 


24306 Synthesis and biologic distribution of radioiodinat- 
ed B-adrenergic antagonists. Hanson, R.N. (Harvard Medical 
School, Boston, MA); Holman, B.L.; Davis, M.A. Contract 
E-(11-1)4115. Journal of Medicinal Chemistry ; 21: No. 8, 
830-833(1978). 

Iodinated analogues 2, 7, and 8 were prepared from propran- 
olol, practolol, and acebutolol in 30 to 50% yields. Radioisotopic 
exchange between carrier-free Na'*°I and the molten iodinated f- 
adrenergic antagonist yielded the corresponding ‘I-labeled prod- 
uct. The biodistribution in rats, determined at 15 and 60 min postin- 
jection, indicated that the radioiodinated analogues of the cardiose- 
lective drugs practolol and acebutolol localized to a greater degree 
in the liver and heart than the analogue of propranolol. Conversely, 
['?I]iodopropranolol (2) was concentrated to a greater extent in 
the lungs than ['**I]iodopractolol (7) or ['**I]iodoacebutolol (8). 
Therefore, '*°I- or '*'I-labeled cardioselective B-adrenergic antago- 
nists, such as 7 or 8, may prove useful as radiodiagnostic agents for 
the external imaging of the myocardium. 


5507 Microbiology 
REFER ALSO TO CITATION(S) 23052, 23207, 23254, 23299, 24254, 24273 


24307 (DOE/ER/10499—1) Microbiology and physiol- 
ogy of anaerobic fermentations of cellulose. Progress report, 
September 1, 1979-May 15, 1980. Peck, H.D. Jr.; Ljungdahl, 
L.G. (Georgia Univ., Athens (USA)). 1980. Contract AS09- 
79ER10499. 33p. NTIS, PC A03/MF AO1. 

Reseach progress is reported for the period September, 1979 
to May, 1980. Studies on the mesophilic and thermophilic microor- 
ganisms fermenting cellulose to various products (ethanol, acetate, 
CO:, He, and methane) are summarized. (ACR) 


24308 (LBL—11700, pp 124-125) Progress on the high- 
resolution map of bacteriorhodopsin obtained by electron 
crystallography. Hayward, S.B. Mar 1981. NTIS, PC A08/ 
MF AOl. 


In Biology and medicine division annual report, 1979-1980. 

A method of treating errors in electron imaging of crystal- 
line objects has been developed. This method is analogous to the 
treatment of errors used by x-ray crystallographers in solving pro- 
tein structures by the multiple isomorphous replacement method. 
The method allows data from several images to be combined to 
give the structure with the least square error averaged over the 
unit cell. Application of the method to low-dose images of the 
purple membrane (bacteriorhodopsin) of Halobacterium halobium 
has produced a tentative map at 3.7 A resolution. 


24309 Resonance Raman spectroscopy of chemically 
modified and isotopically labelled purple membranes: II. Ki- 
netic studies. Ehrenberg, B. (Cornell Univ., Ithaca, NY); 
Lewis, A.; Crespi, H.L. Biochimica et Biophysica Acta ; 593: 
454-462(1980). 

Kinetic resonance Raman spectra of native and isotopically 
labelled purple membranes are compared. We have confirmed that 
the Schiff base is deprotonated at times that are short in compari- 
son to My evolution. In addition, by monitoring the kinetic reso- 
nance Raman spectra in *H,O with 488.0 nm excitation we have 
been able to characterize in more detail the vibrational features as- 
sociated with this unprotonated intermediate that precedes Myre. 
These spectra have also provided an indication of a Raman spectral 
feature associated with Ogi and, finally, our kinetic spectra have 
provided evidence that there is a significant alteration in the rate 
constants for the evolution of the various intermediates when the 
non-exchangeable protons on the membrane are replaced by deuter- 


Ons. 


24310 Resonance Raman spectroscopy of chemically 
modified and isotopically labelled purple membranes: I. A 
critical examination of the carbon-nitrogen vibrational modes. 
Ehrenberg, B. (Cornell Univ., Ithaca, NY); Lemley, A.T.; 
Lewis, A.; Zastrow, M.V.; Crespi, H.L. Biochimica et Bio- 
physica Acta ; 593: 441-453(1980). 
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Resonance Raman spectra of bacteriorhodopsin are com- 
pared to the spectra of this protein modified in the following ways: 
(1) selective deuteration at the C-15 carbon atom of retinal, (2) full 
deuteration of the retinal, (3) the addition of a conjugated double 
bond in the B-ionone ring (3-dehydroretinal), (4) full deuteration of 
the protein and lipid components, (5) ‘*N enrichment of the entire 
membrane and (6) deuteration of the entire membrane. A detailed 
comparison of the '*N-enriched membrane and naturally occurring 
purple membrane from 800 cm™! to 1700 cm™' reveals that '*N en- 
richment affects the frequency of only two vibrational modes. 
These occur at 1642 cm™' and 1620 cm™! in naturally occurring 
purple membrane and at 1628 cm™! and 1615 cm™' in the 'N-en- 
riched samples. Therefore, this pair of bands reflects the states of 
protonation of the Schiff base. 


5508 Morphology 
REFER ALSO TO CITATION(S) 24261, 24392, 24393 


24311 (LBL—11700,' pp 114-116) Human lung studies: 
positional morphology. Bastacky, S.J.; Sprague, L.M.; Von 
Schmidt, B.; Hook, G.R.; Finch, G.L.; Hayes, T.L. Mar 
1981. NTIS, PC AO8/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

The scanning electron microscope (SEM) is being used to 
study the structure and function of the lung. Air/tissue interfaces of 
an unsevered airway are imaged such that all zones of the airway 
are present in their intrinsic order. This is accomplished by micro- 
dissection. The method is described. Structural features of the lung, 
such as alveoli and secretory glands, are also being studied. Prelimi- 
nary comparisons are made between smokers and nonsmokers. The 
liquid surface lining material in the distal lung is being studied using 
a new method. The lung is frozen and a portion examined in the 
frozen-hydrated state in a specially constructed SEM with cold 
stage and attached cryo-chamber. Using this same method, pulmon- 
ary edema is also being studied. (RJC) 


24312 (LBL—11700, pp 116-118) Scanning electron mi- 
croscopy of cultured human alveolar macrophages. Finch, 
G.L.; Hayes, T.L.; Fisher, G.L.; Golde, D.W. Mar 1981. 
NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

A scheme for quantitating pulmonary alveolar macrophage 
(AM) size and the incidence of various surface features and shapes 
has been developed using the scanning electron microscope. This 
permits statistical testing of differences noted between AM popula- 
tions. Three shape classifications are used to characterize AM 
(rounded, spread, and intermediate). The diversity of cell surface 
features are classified as ruffled, filopodia, or microvillus types. The 
classification data obtained were used to examine differences be- 
tween smoker and nonsmoker AM populations. Examples of each 
are included in this report. (RJC) 


24313 (LBL—11700, pp 119-120) Low-temperature scan- 
ning electron microscopy of progressive pulmonary edema. 
Hook, G.R.; Bastacky, S.J.; Hayes, T.L. Mar 1981. NTIS, 
PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

Currently this laboratory is using low-temperature SEM to 
study the fluid distribution in the alveolar septum during progres- 
sive hemodynamic pulmonary edema in collaboration with N. 
Staub of the Cardiovascular Research Institute at the University of 
California, San Francisco. Edema is induced by vascular saline 
loading of dogs while monitoring the physiological parameters of 
airway inflation pressure, pulmonary artery pressure, left ventricu- 
lar end diastolic pressure, blood gas content, blood protein content, 
and blood hematocrit. The chest is opened and the lungs frozen at 
known inflation and vascular pressures. Specific areas of the lung 
are selected for low-temperature SEM observation. Qualitative in- 
formation on alveolar shape and texture and quantitative informa- 
tion on alveolar septum thickness are obtained by applying stereolo- 
gical techniques to SEM stereomicrographs of frozen-hydrated, 
edematous dog lung. Low-temperature SEM minimizes the large 
error in biological dimensional analysis introduced by sample 
shrinkage during sample preparation. Freezing is also useful for 
rapid fixing of a dynamic pleomorphic structure such as the lung. 
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5509 Pathology 


REFER ALSO TO CITATION(S) 24261, 24297, 24392, 24393, 24407 
5510 Physiological Systems 


REFER ALSO TO CITATION(S) 24249, 24250, 24251, 24258, 24276, 24279, 
24288, 24306, 24311, 24332, 24374, 24375, 24376, 24378, 24380, 24381, 24383, 
24413 


24314 (DOE/TIC—1018682) Effects of toxic chemicals 
on the immune system: the interaction of macrophages with 
glucocorticoids as a model system. Werb, Z. (California 
Univ., San Francisco (USA)). Nov 1979. Contract AC03- 
76SFO01012. 33p. NTIS, PC A03/MF AOl1. 

Using dexamethasone as a model compound, the effects of 
drugs on the mononuclear phagocyte system were studied. The 
uptake and metabolism of the hormone by macrophages in culture, 
that the effects occur directly on macrophages and that mononucle- 
ar phagocytes from precursor stem cells to mature macrophages 
show some glucocorticoid-specific responses were demonstrated. 
Only glucocorticoids, and not sex steroids or chemical analogues 
have glucocorticoid effects. Although a number of tests suggest 
that steroid-treated macrophages are less differentiated than control 
cells, in fact, the glucocorticoids induce unique phenotypic expres- 
sion by the macrophages in protein biosynthesis studies. Using the 
labeling tests, it was shown that macrophages treated with gluco- 
corticoids in vivo respond by inducing at least one specific new 
protein identical to that induced by treatment of cells in culture. 
These data show the importance of using several independent test 
systems. Similar studies with other chemicals should yield valuable 
data about changes in specific phenotypic expression of macro- 
phages. 


24315 (LBL—11700, pp 141-142) Hormonal influences 
on serum high density lipoproteins. Krauss, R.M. Mar 1981. 
NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

Studies of gonadal hormone effects on serum lipoproteins 
have been undertaken to elucidate the basis for sex differences in 
lipoprotein distribution, which in turn are likely to contribute to the 
wellknown protection of menstruating women from coronary 
artery disease. 


24316 (LBL—11700, pp 143-144) Dietary effects on 
serum high density lipoproteins. Krauss, R.M.; Shore, V.; 
Butterfield, G.; Lindgren, F.T. Mar 1981. NTIS, PC A08/ 
MF AOl. 

In Biology and medicine division annual report, 1979-1980. 

The aim of this project is to determine the influence of var- 
ious dietary factors on levels, composition, and metabolic interrela- 
tionships of serum high density lipoproteins (HDL) in healthy men. 
In the first year, studies using diets fed to outpatients assessed the 
effects of varying the ratio of polyunsaturated to saturated fat (P:S) 
and the effects of different types of protein (animal vs. vegetable); 
another study, performed in a human metabolic research unit, as- 
sessed the effect of varying energy flux. The results to date indicate 
that levels of lipoprotein constituents known to influence coronary 
disease risk can be changed in normal men by modifications in di- 
etary fat composition and total energy intake. Studies planned and 
in progress will provide further information on these and other di- 
etary effects that will be required in making rational assessments of 
the potential risks and benefits of specific dietary interventions. 
Furthermore, the study of metabolic and hormonal factors govern- 
ing the dietary responses will help in the understanding of mecha- 
nisms that may lead to improved therapies in the future. 


5520 Public Health 
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REFER ALSO TO CITATION(S) 24305, 24349, 24353, 24354, 24359, 24418 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 23254, 23303, 24203, 24370 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 


REFER ALSO TO CITATION(S) 23231, 24102, 24103, 24146, 24149, 24175, 
24176, 24213, 24215, 24242, 24273, 24298, 24303, 24372, 24382, 24398, 24420, 
24439 


24317 (CONF-800944—7) Toward a theory of the initi- 
ation of cancer by ionizing radiation: the twin doublet pair 
model. Marshall, J.H.; Pagnamenta, A. (Argonne National 
Lab., IL (USA); Chicago Univ., IL (USA). Dept. of Phys- 
ics). 1980. Contract W-31-109-ENG-38. llp. NTIS, PC 
A02/MF A0O1. Order Number DE81023884. 
From 7. symposium on microdosimetry; Oxford, UK (8 Sep 

1980). 

' Models are proposed which explain the mechanism of action 
on a molecular level for the initiation of cancer by electrons or 
alpha particles. (ACR) 


24318 (CONF-810606—38) Imprecision in predicted dose 
from *'*’Cs resulting from biological variability. Dunning, 
D.E. Jr.; Schwarz, G. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 6p. NTIS, PC 
A02/MF A0O1. Order Number DE81024963. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

The variability of observed values of human metabolic and 
physiological characteristics which influence estimates of dose from 
ingestion of a unit of Cesium-137 activity, and the subsequent pre- 
dicted total-body dose commitment is analyzed. The analysis is 
based on extensive literature review and statistical comparison of 
parameter variability, correlation and reliability. (PSB) 


24319 (CONF-810606—43) Aspects of uncertainty analy- 
sis in accident consequence modeling. Travis, C.C.; Hoffman, 
F.O. (Oak Ridge National Lab., TN (USA)). 1981. Contract 
W-7405-ENG-26. 4p. NTIS, PC A02/MF AOl. Order 
Number DE81024910. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

Mathematical models are frequently used to determine prob- 
able dose to man from an accidental release of radionuclides by a 
nuclear facility. With increased emphasis on the accuracy of these 
models, the incorporation of uncertainty analysis has become one of 
the most crucial and sensitive components in evaluating the signifi- 
cance of model predictions. In the present paper, we address three 
aspects of uncertainty in models used to assess the radiological 
impact to humans: uncertainties resulting from the natural variabil- 
ity in human biological parameters; the propagation of parameter 
variability by mathematical models; and comparison of model pre- 
dictions to observational data. 


24320 (CONF-810606—47) Health effects of low-level ra- 
diation. Auxier, J.A. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 4p. NTIS, PC A02/MF 
A01. Order Number DE81024908. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

The author reviews the bases for setting and the adequacy of 
radiation protection standards. (PSB) 


24321 (CONF-8006118—2) Experimental radiation car- 
cinogenesis: what have we learned. Fry, R.J.M. (Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-ENG- 
26. 35p. NTIS, PC A03/MF AOl. Order Number 
DE81023018. 
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From 28. annual scientific meeting of the radiation research 
society; New Orleans, LA, USA (1 Jun 1980). 

The author reviews the need for animal experiments in de- 
velopment of a biological model for radioinduced carcinogenesis. 
He concludes they are vital for: (1) study of mechanisms; (2) estab- 
lishment of generalizations; (3) elucidation of dose-response and 
time-dose relationships; and (4) determination of dose-distributions 
and their results, particularly for radionuclides. (PSB) 


24322 (DOE/EV/02725—T1) Repair of DNA treated 
with y-irradiation and chemical carcinogens. Goldthwait, 
D.A. (Case Western Reserve Univ., Cleveland, OH (USA). 
Dept. of Biochemistry). 1981. Contract AS02-76EV02725. 
4p. (COO—2725-06). NTIS, PC A02/MF AOl. Order 
Number DE81023299. 

Research progress is reported for the period June 1, 1980 
through May 1, 1981. Work has been completed on a project to 
purify two glycosylases from Escherichia coli active on 3-methyla- 
denine. Work has progressed on a project investigating the repair 
of nucleosomal DNA in vitro by a 3-methyladenine glycosylase and 
on a project comparing repair in x-ray sensitive and resistant strains 
of murine L-5178Y lymphoma. (ACR) 


24323 (DOE/EV/02743—5) Ornithogalum virens as a 
plant assay for beta and gamma radiation effects. Herron, 
V.J. (Colorado State Univ., Fort Collins (USA)). 1979. 
Contract AS02-76EV02743. 100p. NTIS, PC A05/MF AOl1. 

Thesis. 

The purpose of this study was to determine if the monocoty- 
ledonous angiosperm, Ornithogalum virens (Quintanilha and Cabral, 
1947), could be used in such a biological assay system. After expos- 
ing O. virens plants to acute (®°Co) and chronic ('*7Cs) gamma ra- 
diation and internal beta radiation (**P), lethality (LDso, LDy,oo), 
growth inhibition, and chromosome aberrations were investigated. 
The LDso and LDioo for acute gamma radiation were estimated to 
be between 0.91 to 1.8 krad and less than 3.6 krad, respectively. 
Though growth inhibition and abnormal growth were observed in 
the acute and chronic gamma radiation studies, the changes in the 
growth of the plants were so variable that these parameters were 
found to be unreliable measures of radiation effects. Chromosome 
aberrations were a more reliable measure of radiation damage be- 
cause linear relationships between total aberrations and dose were 
found for both gamma and beta radiation. 


24324 (DOE/EV/04568—T1) Repair and cell cycle re- 
sponse in cells exposed to environmental biohazards. Progress 
report, June 1, 1980-May 31, 1981. Billen, D.; Hadden, C.T. 
(Tennessee Univ., Knoxville (USA); Oak Ridge National 
Lab., TN (USA)). 1981. Contract AS05-76EV04568. 14p. 
(ORO—4568-30). NTIS, PC A02/MF AOl1. 

Research progress for the period June 1, 1980 through May 
31, 1981 is reported. Topics include: (1) repair of damage by psora- 
len plus near-uv light; (2) in vitro repair of transforming DNA; (3) 
photobiology of halogenated DNA; and (4) DNA repair in toluene- 
treated Escherichia coli containing BU-DNA. (ACR) 


24325 (DOE/EV/04966—1) In vitro enzymatic studies 
on the nature and repair of x-ray-induced damages in DNA. 
Final report. Wallace, S.S. (New York Medical Coll., NY 
(USA). Dept. of Microbiology). Mar 1981. Contract AS02- 
78EV04966. 40p. NTIS, PC A03/MF AOl1. Order Number 
DE8 1023008. 

An enzyme has been purified some 4000 fold from Escheri- 
chia coli which recognizes alkali stable base damages in x-irradiated 
DNA. The enzyme has broad specificity incising: DNA damaged 
by OsO, which produces thymine glycols, DNA treated with heat 
and acid which produces apurinic sites, and DNA uv-irradiated 
with high fluences which produces a variety of damages including 
the above. These activities co-chromatograph through Fraction VII 
the most purified form; however, the optimum reaction parameters 
differ among the various substrates suggesting the presence of more 
than one active site. Similar studies have been done with Saccharo- 
myces cerevisiae. Several apurinic activities have been elucidated in 
this organism, one of which, Endonuclease E, has been purified 
over 1000 fold. Endonuclease E has been characterized with re- 
spect to various reaction parameters as well as by gel electrophore- 
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sis. Both the E. coli and yeast enzymes have been used to quantify 
DNA damage. Apurinic PM2 DNA and OsO,-treated PM2 DNA 
have also been used in a transfection system to estimate the inacti- 
vation efficiencies of AP sites and thymine glycols. AP sites have a 
relatively high inactivation efficiency and contribute about 15% to 
the inactivation of x-irradiated PM2 phage while thymine glycols 
contribute significantly less. 


24326 Uptake, depuration, and distribution of selenium in 
Daphnia and its effects on survival and ultrastructure. 
Schultz, T.W. (Pan American Univ., Edinburg, TX); Free- 
man, S.R.; Dumont, J.N. Contract W-7405-ENG-26. Ar- 
chives of Environmental Contamination and Toxicology ; 9: 
23-40(1980). 

Selenium is an important essential nutritional trace element 
which has been shown to provide protection against certain other 
metal poisoning. However, it is a suspected carcinogen and terato- 
gen. The uptake, depuration, and toxicity of selenium in Daphnia 
pulex have been examined. The LCso at 48 and 96 h for juvenile 
animals is 0.6 mg/L and 0.1 mg/L, respectively, and for adults it is 
1.3 mg/L and 0.5 mg/L, respectively. Uptake in adult unfed ani- 
mals is rapid, reaching a maximum at about 12 h, but depuration is 
slow. In fed animals, uptake is slower, reaching a maximum at 96 h, 
but initial depuration is followed by a slower prolonged loss. Local- 
ization in cells is primarily in the cytoplasmic compartment al- 
though evidence is presented which suggests nucleolar localization. 
Ultrastructural damage is detected by 16 h after exposure and is ini- 
tially confined to the mitochondria. Dense deposits accumulate in 
the mitochondrial matrices. The nature of these deposits is un- 
known; they may represent a calcium- or phosphate-selenium com- 
plex. With time, the mitochondria degenerate. It is clear that rela- 
tively low concentrations of selenium are toxic to these aquatic or- 
ganisms and render them incapable of survival in the natural envi- 
ronment. Concentrations higher than those lethal to Daphnia can 
be expected, at least in local areas, from the burning or conversion 
of fossil fuels. 


24327 (DOE/TIC—1021942) Biological effects of im- 
planted nuclear energy sources for artificial heart devices. 
Final report, September 1, 1968-May 31, 1979. Kallfelz, F.A. 
(Cornell Univ., Ithaca, NY (USA). Office of Academic 
Funding). Apr 1981. Contract AS02-76EV02506. 206p. 
(COO—2506-3). NTIS, PC A10/MF AO1. 

This work involved a study of the biological effects of radi- 
ation from mock 30 watt plutonium-238 power sources in dogs. 
Dogs were implanted with radiation sources producing neutron and 
gamma radiation fluxes similar to that of plutonium-238, but having 
no associated heat, at levels of 1, 5, 15, and 70 times the radiation 
flux expected from a 30 watt plutonium-238 source. Times of obser- 
vation varied from 0.25 to 8.0 years depending on experimental 
design or individual circumstances e.g. premature death from radi- 
ation related or non-radiation related causes. A number of clinico- 
pathologic determinations were performed on each dog at monthly 
intervals beginning five months before implantation and continuing 
until termination. Complete necropsy examinations were performed 
on all animals at termination. Very few abnormalities were ob- 
served in the clinical parameters measured except in the highest ra- 
diation flux groups (15X and 70X). The sperm count of males in the 
15X and 70X groups demonstrated a rapid decrease with time. In 
the 5X group a gradual decrease in sperm count occurred with in- 
creasing time, while 1X males did not differ in sperm counts from 
controls. With the exception of one 15X dog which remained in the 
study for 6.5 years, all animals in the 15X and 70X groups were 
terminated at early time periods due to deterioration at the implant 
site characterized by abscessation and, not infrequently, tumor for- 
mation. The incidence of neoplasia increased with radiation source 
size. The results suggested that, although no statistically significant 
increases in tumor incidence were noted among groups, the inci- 
dence of neoplasia observed at autopsy tended to increase with in- 
creasing source size and radiation dose. 


24328 (LBL—11700, pp 10-11) Syngeneic marrow trans- 
fusion into normal recipients. Brecher, G. Mar 1981. NTIS, 
PC A08/MF AOl. 
In Biology and medicine division annual report, 1979-1980. 
Bone marrow transplants in mice are being investigated to 
determine if irradiation alters the turnover of stem cells enabling 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


the transfused cells to replace the endogenous cells at a more rapid 
rate. (RJC) 


24329 (LBL—11700, pp 16-17) Pituitary irradiation pro- 
gram. Linfoot, J.A.; Linfoot, P.; Fabrikant, J.1.; Nakagawa, 
J.; Saito, T. Mar 1981. NTIS, PC AO8/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

The alpha particle pituitary irradiation program continues to 
be a major research project at Donner Pavilion. A study to deter- 
mine the incidence of hyperprolactinemia in a large series of acro- 
megalic subjects was undertaken. The relationships between plasma 
levels of growth hormone and prolactin, sellar volume, duration of 
acromegaly, and age at time of evaluation were investigated. 


24330 (LBL—11700, pp 17-18) Recent advances in pitu- 
itary research. Linfoot, J.A.; Lyman, J.T. Mar 1981. NTIS, 
PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

The aims of this study are to investigate the neuroendocrine, 
neuroanatomical, and other effects of irradiation on defined regions 
of the pituitary and to correlate the onset of specific hormonal 
changes with anatomical localization of the focal lesions as well as 
with dose and mode of heavy-ion delivery. Autopsy data from 
these experiments will be used in the development of a methodolo- 
gy for total pituitary destruction without producing localized or 
widespread radionecrosis of surrounding tissues. (RJC) 


24331 (LBL—11700, pp 18-19) Diabetes research. Lin- 
foot, J.A.; Stubbs, H. Mar 1981. NTIS, PC AO8/MF AOI1. 

In Biology and medicine division annual report, 1979-1980. 

The aim of this study is to determine the long-term effects of 
alpha-particle pituitary irradiation in patients being treated for dia- 
betic retinopathy. Of particular interest is whether the altered hor- 
monal environment influences vision, renal function, and survival. 


24332 (LBL—11700, pp 39-43) Removal of ***Pu(IV) 
from mice by tetrameric catechoylamides: initial results for 
3,4,3-LICAMC, Durbin, P.W.; Jones, E.S.; Jeung, N.; Weitl, 
F.L.; Raymond, K.N. Mar 1981. NTIS, PC AO8/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

Research is directed at finding chelating (sequestering) 
agents specific for toxic ions - compounds that will safely remove 
poisonous metal ions from the body. Some highly promising com- 
pounds for the sequesterng of plutonium - derivatives of a naturally 
occurring iron-chelating agent - are reported. 


24333 (LBL—11700, pp 59-63) Tumor radiobiology stud- 
ies with heavy charged-particle beams. Curtis, S.B.; Ten- 
forde, T.S.; Tenforde, S.D.; Parr, S.S.; Flynn, M.J. Mar 
1981. NTIS, PC A08/MF AOi. 

In Biology and medicine division annual report, 1979-1980. 

The response of tumor-cell systems to irradiation with 
carbon, neon, and argon beams at various positions in the plateau 
and extended peak regions of the Bragg ionization (dose versus 
depth) curve is being evaluated from experiments conducted both 
in vivo and in vitro. The radiobiological end points being studied 
include: tumor volume response, cellular survival after tumor irra- 
diation in situ, cell-kinetic parameters measured by flow cytofluoro- 
metry and time-lapse cinematography, and survival of oxic and hy- 
poxic cells irradiated in suspension. One focus of the research effort 
during the past year has been on the combined effect of radiosensi- 
tizing drugs and charged-particle irradiation. In this article, the re- 
sults are presented of studies on combined drug and radiation treat- 
ment of a rat rhabdomyosarcoma tumor and a human melanoma 
tumor growing in athymic (thymus-less) nude mice. 


24334 (LBL—11700, pp 63-66) Cell survival in spheroids 
irradiated with heavy-ion beams. Rodriguez, A.; Alpen, E.L. 
Mar 1981. NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

Biological investigations with accelerated heavy ions have 
been carried out regularly at the Lawrence Berkeley Laboratory 
Bevalac for the past four years. Most of the cellular investigations 
have been conducted on cell monolayer and suspension culture sys- 
tems. The studies to date suggest that heavy charged particle beams 
may offer some radiotherapeutic advantages over conventional ra- 
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diotherapy sources. The advantages are thought to lie primarily in 
an increased relative biological effectiveness (RBE), a decrease in 
the oxygen enhancement ratio (OER), and better tissue distribution 
dose. Experiments reported here were conducted with 400 MeV/ 
amu carbon ions and 425 MeV/amu neon ions, using a rat brain 
gliosarcoma cell line grown as multicellular spheroids. Studies have 
been carried out with x-rays and high-energy carbon and neon ion 
beams. These studies evaluate high-LET (linear energy transfer) 
cell survival in terms of RBE and the possible contributions of in- 
tercellular communication. Comparisons were made of the post-ir- 
radiation survival characteristics for cells irradiated as multicellular 
spheroids (approximately 100 um and 300 ym diameters) and for 
cells irradiated in suspension. These comparisons were made be- 
tween 225-kVp x-rays, 400 MeV/amu carbon ions, and 425 MeV/ 
amu neon ions. 


24335 (LBL—11700, pp 71-73) Response of mouse bone 
marrow and skin to heavy charged particles. Ainsworth, E.J.; 
Schooley, J.C.; Mahlmann, L.J.; Prioleau, J.C. Mar 1981. 
NTIS, PC A08/MF AO1. 

In Biology and medicine division annual report, 1979-1980. 

The studies reported here have two objectives. The first is 
to explore fundamental radiobiological issues such as relationships 
between relative biological effectiveness (RBE) and physical pa- 
rameters of charged particle beams such as linear energy transfer 
(LET), charge, or velocity. The second is to contribute data on 
biological response in vivo to charged particles for various medical 
applications. Pursuant to these objectives, two well-known model 
systems have been used: survival of colony-forming unit in the 
spleen (CFU-S), as assayed by the Till and McCullough technique, 
and the early radiation-induced reaction in the flank skin of the 
mouse. Data have been collected previously by others on the re- 
sponse of various normal tissues to charged particles, but the re- 
sponse of CFU-S has not been described. Studies in progress on 
mouse skin response involve a greater number of fractions, and 
lower doses per fraction, than used in earlier studies by others. It is 
important to establish clearly any consistent differences between 
normal tissues and cell cultures irradiated in vitro with respect to 
RBE-LET relationships. Additionally, because different normal tis- 
sues will vary in radiation sensitivity, repair, and repopulation po- 
tential, knowledge of the spectrum of normal tissue response will be 
increased by the present studies. 


24336 (LBL—11700, pp 73-75) Life-span studies on mice 
exposed to heavy charged particles or photons. Ainsworth, 
E.J.; Prioleau, J.C.; Mahlmann, L.J. Mar 1981. NTIS, PC 
A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

The carcinogenic risk associated with heavy charged (HZE) 
particles is currently undefined. Precise relationships have been es- 
tablished for relative biological effectiveness (RBE) and linear 
energy transfer (LET) for the killing of cells in vitro and for other 
short-term (acute) biological responses to charged particles, but 
comparable information is lacking on carcinogenic response. Ex- 
periments are in progress to study induction/promotion of Harder- 
ian gland tumors, and the present life-span studies should provide 
complementary information because it is inferred that over the dose 
range explored in the present experiments, most of the life shorten- 
ing is attributable to induction/promotion of neoplastic diseases. 
The information sought is important both for understanding funda- 
mental mechanisms of radiation carcinogenesis and for assessing the 
risk of the space radiation environment and of radiation therapy or 
other medical applications of heavy charged particles in young pa- 
tients whose life expectancy could permit expression of a tumor. 
The hypothesis tested in the core experiment, designated SKY- 
HOOK, is that LET dependence for life shortening and excess 
mortality rates observed after mice are exposed to heavy charged 
particles (HZE) will conform to existing theory and observations 
based on other endpoints; namely, a peak RBE at a dose-averaged 
LET value of approximately 100 keV/ym, with RBE diminishing 
at lesser and greater values of LET. Because results on cell killing 
show different RBE values, at the same approximate LET, for dif- 
ferent charged particles, the possibility exists that LET by itself is 
not a fully adequate descriptor for biological response, and physical 
characteristics such as mass, charge, or velocity may also be of 
great importance. 
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24337 (LBL—11700, pp 75-77) Cataractogenic effects of 
heavy charged particles. Ainsworth, E.J.; Jose, J.G.; Barker, 
M.E.; Yang, V.V. Mar 1981. NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

This project evaluates the cataractogenic effects on non- 
stopping and stopping HZE particles on the crystalline lens of the 
CBeF; mouse. The principal effort has been directed toward semi- 
quantitative assessment of radiation-induced cataracts by slit-lamp 
biomicroscopy; more recently morphologic changes have been 
evaluated by both light and electron microscopy. If relationships 
between early morphologic changes and the probability of subse- 
quent cataract formation can be established, especially over a range 
of low doses, the time and effort expended in sequential cataract 
assessment by slit-lamp biomicroscopy could be decreased. 


24338 (LBL—11700, pp 77-79) Late cardiovasculatural 
effects of charged particle irradiation. Yang, V.V.; Barker, 
M.E.; Ainsworth, E.J. Mar 1981. NTIS, PC AO8/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

Vascular damage results from exposures to ionizing radiation 
and other environmental insults and from normal aging. The use of 
a slowly dividing tissue such as the coronary vasculature to study 
these effects provides a direct method of evaluating late morbidity 
and mortality and the long-term risks associated with nuclear tech- 
nologies. Although charged particles are now being used for the 
treatment of cancer patients, there has been no systematic investiga- 
tion of their biological effects on the vasculature. This study is de- 
signed to evaluate the ultrastructural changes in the hearts and car- 
diac vessels of mice after exposure to charged particles. The quanti- 
tative morphological analysis of coronary damage will provide ba- 
seline information on dose-response relationships and relative bio- 
logical effectiveness (RBE) for various charged particles character- 
ized by different ionization densities. 


24339 (LBL—11700, pp 79-87) Cellular radiobiology of 
heavy-ion beams. Tobias, C.A.; Blakely, E.A.; Ngo, F.Q.H.; 
Roots, R.J.; Yang, T.C. Mar 1981. NTIS, PC ‘A08/MF AOl. 

In Biology and medicine division annual report, 1979-1980. 

Progress is reported in the following areas of this research 
program: relative biological effectiveness and oxygen enhancement 
ratio of silicon ion beams; heavy ion effects on the cell cycle; the 
potentiation effect (2 doses of high LET heavy-ion radiations sepa- 
rated by 2 to 3 hours); potentially lethal damage in actively grow- 
ing cells and plateau growth cells; radiation induced macromolecu- 
lar lesions and cellular radiation chemistry; lethal effects of dual ra- 
diation; and the development of a biophysical repair/misrepair 
model. (RJC) 


24340 (LBL—11700, pp 88-89) Cell transformation and 
mutagenesis studies with heavy-ion radiation. Yang, T.C 
Tobias, C.A.; Craise, L.M.; Tse, D.S. Mar 1981. NTIS, PC 
A08/MF AOl. 

In Biology and medicine division annual report, 1979-1980. 

The main effort of this research project is to collect quanti- 
tative data useful for estimating and understanding the potential 
risks - such as late effects in normal tissues from mutation and cell 
transformation - of space flight and heavy-ion cancer therapy. The 
primary goal of this research, however, is to elucidate the funda- 
mental mechanisms of mutagenesis, DNA repair, and carcinogene- 
sis. Mechanistic studies on mutagenesis and cell transformation with 
heavy-ion radiation wiil help to provide a firm base for a scientific 
theory that can be used to evaluate the potential mutagenic and tu- 
morigenic effects of low doses and of low-dose rates of both low- 
and high- LET radiations. 


24341 (LBL—11700, pp 100-102) Treatment of cancer 
with heavy charged particles. Castro, J.R. Mar 1981. NTIS, 
PC A08/MF AOI. 

In Biology and medicine division annual report, 1979-1980. 

The clinical radiotherapy trial has accured 243 patients irra- 
diated with particles and 13 patients irradiated as controls in ran- 
domized studies. Of the 243 particle patients, 194 have been treated 
with helium ions, either solely or in combination with photon irra- 
diation, and 49 have received all or part of their irradiation with 
one of the heavier particles, either carbon, neon, or argon ions. The 
project thus can be divided into two general phases: (1) evaluation 
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of improved dose distribution without significant biologic advan- 
tage by use of helium ion irradiation; and (2) evaluation of im- 
proved dose distribution and enhanced biologic effect by irradiation 
with heavy charged particles such as carbon, neon, and argon ions. 


24342 (ORNL/TM—7637) Dosimetry report for the 
Sandia irradiator for dried sewage solids. Greene, R.T.; 
McFarland, E.W.; Dickson, H.W. (Oak Ridge National 
Lab., TN (USA)). Jun 1981. Contract W-7405-ENG-26. 
47p. NTIS, PC A03/MF A0O1. Order Number DE81023868. 

Gamma dose measurements were made at the Sandia Irradia- 
tor for Dried Sewage Solids. Passive plastic, chemical, and thermo- 
luminescent dosimeters were exposed in the facility under condi- 
tions designed to simulate typical plant operation. Absolute dose 
and dose distribution information were obtained in air, water, com- 
post, fruit, and sewage sludge. 


24343 (PNL—3538) Current personnel dosimetry prac- 
tices at DOE facilities. Fix, J.J. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). May 1981. Contract AC06- 
76RLO1830. 118p. NTIS, PC A06/MF AO1. 

Only three parameters were included in the personnel occu- 
pational exposure records by all facilities. These are employee 
name, social security number, and whole body dose. Approximate 
percentages of some other parameters included in the record sys- 
tems are sex (50%), birthdate (90%), occupation (26%), previous 
employer radiation exposure (74%), etc. Statistical analysis of the 
data for such parameters as sex versus dose distribution, age versus 
dose distribution, cumulative lifetime dose, etc. was apparently 
seldom done. Less than 50% of the facilities reported having formal 
documentation for either the dosimeter, records system, or reader. 
Slightly greater than 50% of facilities reported having routine pro- 
cedures in place. These are considered maximum percentages be- 
cause some respondents considered computer codes as formal docu- 
mentation. The repository receives data from DOE facilities re- 
garding the (a) distribution of annual whole body doses, (b) signifi- 
cant internal depositions, and (c) individual doses upon termination. 
It is expected that numerous differences exist in the dose data sub- 
mitted by the different facilities. Areas of significant differences 
would likely include the determination of non-measurable doses, the 
methods used to determine previous employer radiation dose, the 
methods of determining cumulative radiation dose, and assessment 
of internal doses. Undoubtedly, the accuracy of the different dosi- 
metry systems, especially at low doses, is very important to the 
credibility of data summaries (e.g., man-rem) provided by the re- 
pository. 


24344 Increased radiosensitivity of a subpopulation of T- 
lymphocyte progenitors from patients with Fanconi's anemia. 
Knox, S.J.; Wilson, F.D.; Greenberg, B.R.; Shifrine, M.; 
Rosenblatt, L.S.; Reeves, J.D.; Misra, H. (Univ. of Califor- 
nia, Davis). Blood ; 57: No. 6, 1043-1048(Jun 1981). 

In vitro radiation survival of peripheral blood T lympho- 
cytes was studied in 15 clinically normal adults and 4 patients with 
Fanconi's anemia. Tritiated thymidine incorporation in a whole 
blood lymphocyte stimulation test (LST) and a newly developed 
whole blood T-lymphocyte colony assay were used to measure 
lymphocyte blastogenesis and colony formation in response to phy- 
tohemagglutinin (PHA) or concanavalin-A (Con-A) stimulation. 
Lymphocyte colony formation was found to be consistently more 
sensitive than the LST for detection of low-level radiation effects 
using both normal cells and lymphocytes from Fanconi's anemia 
patients. Lymphocytes from patients with Fanconi’s anemia were 
significantly more sensitive to in vitro x irradiation than lympho- 
cytes from clinically normal individuals as measured by their ability 
to divide when stimulated by PHA in the LST and colony forma- 
tion assay. No significant difference in the radiosensitivity of the 
Con-A response was observed between the two groups. The PHA- 
responsive T-lymphocyte subpopulation in Fanconi’s anemia pa- 
tients appears to be intrinsically defective. The nature of this defect, 
significance in the disease process, and relevancy of these findings 
to the establishment of radiation protection standards are discussed. 


24345 Recovery after exposure to near-ultraviolet light of 
cells containing 5-bromodeoxyuridine. Hagan, M.P.; Elkind, 
M.M. (Argonne National Lab., IL). Contract W-31-109- 
ENG-38. Biophysical Journal ; 34: No. 3, 367-374(Jun 1981). 
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The survival of synchronized V79 Chinese hamster cells ir- 
radiated with near-ultraviolet light after a 1-h labeling with 5-bro- 
modeoxyuridine (BrdUrd) is highly dependent upon the cells’ posi- 
tion in the cell cycle at the time of irradiation. In this report, we 
show that cells irradiated in the same S phase after BrdUrd incor- 
poration demonstrate an ability to repair sublethal damage, in con- 
trast to the lack of an increase in survival with dose fractionation in 
template-labeled cells. In addition, we show that pulse-labeled cells 
in S phase can repair potentially lethal damage expressed by caf- 
feine. The kinetics of these recovery processes and the absence of a 
caffeine effect on the rapair of sublethal damage indicate that these 
two processes are to a large degree unrelated. We conclude that in 
template-labeled cells inadequate time to effect prereplicational 
repair precludes effective contributions to cell survival from other 
kinds of DNA repair processes. 


24346 Mesothelioma relative to asbestos, radiation, and 
methylcholanthrene. Warren, S.; Brown, C.E.; Chute, R.N.; 
Federman, M. (New England Deaconess Hospital, Boston, 
MA). Contract EY-76-S-02-3017.A005. Archives of Pathology 
and Laboratory Medicine ; 105: No. 6, 305-312(Jun 1981). 

The carcinogenicity of chrysotile asbestos fibers (Canadian 
and Rhodesian) for the mesothelium of pleura and peritoneum of 
NEDH rats was explored by injection of 2 mg of asbestos fibers 
suspended in saline intratracheally, intrapleurally, or intraperiton- 
eally, with or without ancillary radiation treatment, or alternative- 
ly, by injection of asbestos plus 1 mg of 3-methylcholanthrene. A 
highly significant incidence of mesothelioma (3.8%) was noted in 
159 rats treated with asbestos alone, as compared with 0.1% in 
1417 control rats. Additional treatment with radiation or 3-methyl- 
cholanthrene increased this incidence to 11.8% and 25.5%, respec- 
tively. 


24347 Dynamics of radionuclide exchange in the calcare- 
ous algae Halimeda at Enewetak Atoll. Spies, R.B.; Marsh, 
K.V.; Kercher, J.R. (Univ. of California, Livermore). Con- 
tract W-7405-ENG-48. Limnology and Oceanography ; 26: 
No. 1, 74-85(Jan 1981). 

Measurements of /sup 239+240/Pu in the detrital inclusions 
and in acid-soluble and acid-insoluble fractions of Halimeda macro- 
physa showed a 10-fold higher concentration in the acid-insoluble 
coenocytic filaments than in the acid-soluble fraction. In a depura- 
tion experiment with Halimeda incrassata at Enewetak Atoll the 
loss rate of six radionuclides was measured. Data for Co, '°7Cs, 
and /sup 102m/Rh were fit to loss curves by using one term for 
exponential loss; data for *Eu, /sup 239+240/Pu, and **'Am re- 
quired two terms. For each radionuclide, compartment size and 
transfer functions were determined for the appropriate one- and 
two-compartment models. Of 26 possible two-compartment models, 
only seven gave solutions with our data. Nearly identical loss rates 
were obtained for '*°Eu, /sup 239+240/Pu, and **'Am in the fast- 
exchanging compartments for all seven models. The uptake rates 
for these nuclides were also similar when uptake rates were normal- 
ized to local sediment concentrations. The fast-exchanging compart- 
ment probably corresponds to the mucilage surface layer of the 
coenocytic filaments. The identity of the slow-exchanging compart- 
ment is less certain but it may correspond to the skeletal surface. 


24348 Isolation and partial characterization of mutants of 
Saccharomyces cerevisiae altered in sensitivities to lethal ef- 
fects of bleomycins. Moore, C.W. (Univ. of Rochester, NY). 
Contract AC02-76EV03490. Journal of Antibiotics ; 33: No. 
11, 1369-1375(Nov 1980). 

Two of eight mutants (bmr) isolated in Saccharomyces cer- 
evisiae on the basis of their increased resistance to lethal effects of 
antitumor bleomycins (BM), and about two-thirds of 180 yeast mu- 
tants (bms) isolated on the basis of their increased sensitivities to 
cell-killing by phleomycins (PM) or BM were sensitive to one or 
more of the agents uv, x-rays or hydrogen peroxide. Thus these 
mutants are likely to be altered in processes acting directly or indi- 
rectly on DNA damage. The remaining six bmr mutants and ap- 
proximately 60 bms mutants appear as resistant as the parent strain 
to cell-killing by uv or x-rays, and are likely therefore, to be altered 
in cell wall or membrane function. A genetic basis for the pheno- 
types of some of the bmr and bms mutants has been established. 
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24349 Advances in radiation protection and dosimetry in 
medicine. Thomas, R.H.; Perez-Mendez, V. (eds.). New 
York, NY; Plenum Publishing Corp. (1980). 666p. (CONF- 
7909 130—). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

Presented are 26 abstracted lectures given at a conference on 
Advances in Radiation Protection and Dosimetry in Medicine. The 
paper, Detectors for Radiation Dosimetry, pp. 143-180 has previ- 
ously been put into the data base. The remaining papers deal with 
energy deposition, radiation protection, radiation hazards, computer 
use in radiotherapy, and the biological effects and dosimetry of 
photon beams, protons, neutrons, pions, heavy ions, and charged 
particles. Also included are lists of participants and lecturers, and 
an index. (DLS) 


24350 Introduction and fundamentals. Thomas, R.H. 
(Univ. of California, Berkeley). pp 27-49 of Advances in ra- 
diation protection and dosimetry in medicine. Thomas, 
R.H.; Perez-Mendez, V. (eds.). New York, NY; Plenum 
Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

This introduction discusses advances in the fundamental sci- 
ences which underlie the applied science of health physics and radi- 
ation protection. Risk assessments in nuclear medicine are made by 
defining the conditions of exposure, identification of adverse effects, 
relating exposure with effect, and estimation of the overall risk for 
ionizing radiations. (DLS) 


24351 Advances in energy deposition theory. Paretzke, 
H.G. (Inst. fuer Strahlenschutz, Neuherberg, Germany). pp 
51-73 of Advances in radiation protection and dosimetry in 
medicine. Thomas, R.H.; Perez-Mendez, V. (eds.). New 
York, NY; Plenum Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

In light of the fields of radiation protection and dosimetric 
problems in medicine, advances in the area of microscopic target 
related studies are discussed. Energy deposition is discussed with 
emphasis upon track structures of electrons and heavy charged par- 
ticles and track computer calculations. (DLS) 


24352 Microdosimetry and its application to biology. 
Rossi, H.H. (Columbia Univ., New York, NY). pp 75-82 of 
Advances in radiation protection and dosimetry in medicine. 
Thomas, R.H.; Perez-Mendez, V. (eds.). New York, NY; 
Plenum Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

The process of energy absorption by irradiated tissues im- 
plies certain characterisics of the resulting biophysical process and 
its kinetics. It is of fundamental importance that at the cellular level 
energy absorption is quantal in that events can cause cell injury or 
death. The absorbed dose, D, does not directly relate to this mech- 
anism. It follows that at doses that are of interest to radiobiology, 
energy concentration at the cellular level fluctuates greatly and 
may be different from the absorbed dose. (DLS) 


24353 Role of the theory of dual radiation action in radi- 
ation protection. Rossi, H.H. (Columbia Univ., New York, 
NY). pp 131-141 of Advances in radiation protection and 
dosimetry in medicine. Thomas, R.H.; Perez-Mendez, V. 
(eds.). New York, NY; Plenum Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

According to the theory of dual radiation action, there is, in 
addition to the linear component, a quadratic component in dose 
which becomes dominant at doses where multiple traversals are 
more probable. The magnitude of this component should, however, 
depend on dose-rate. It would be predicted that at those levels of 
effect where single event action predominates for high LET radi- 
ation and multi-event acticn predominates for low LET radiation, 
the RBE of the former relative to the latter should be inversely 
proportional to the square root of the high LET dose. (DLS) 
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24354 Passive detectors. Thomas, R.H. (Lawrence 
Berkeley Lab., CA); Milton, J. pp 181-226 of Advances in 
radiation protection and dosimetry in medicine. Thomas, 
R.H.; Perez-Mendez, V. (eds.). New York, NY; Plenum 
Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

The term passive detector is interpreted as meaning one that 
will yield up its information after an irradiation is completed, and 
often only after some processing of the detector to obtain the data 
or some considerable data processing. Included in this presentation 
are sections on nuclear emulsion, activation detectors, integrating 
ionization chambers, and thermoluminescent dosimeters and a sec- 
tion on personnel dosimetry. (DLS) 


24355 New sources of radiation. Schimmerling, W. 
(Lawrence Berkeley Lab., CA). pp 227-267 of Advances in 
radiation protection and dosimetry in medicine. Thomas, 
R.H.; Perez-Mendez, V. (eds.). New York, NY; Plenum 
Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

This discussion is an attempt to select examples of radiation 
sources whose application may make new or unconventional de- 
mands on radiation protection and dosimetry. The sources of radi- 
ation to which are referred are mostly based on accelerators. In- 
cluded are discussions of sources and source characteristics, source 
parameters, and applications/examples of radiation sources. (DLS) 


24356 Radiobiological effects of pions. Dicello, J.F. 
(Univ. of California, Los Alamos, NM). pp 465-478 of Ad- 
vances in radiation protection and dosimetry in medicine. 
Thomas, R.H.; Perez-Mendez, V. (eds.). New York, NY; 
Plenum Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

There are basically two biological characteristics of negative 
pions which could prove useful for cancer management. Negative 
pions have a lower OER as compared with conventional radiations, 
and the variation in sensitivity throughout the cell cycle is reduced. 
Also, the RBE of pions in the Bragg region can be greater than 
that in the entrance region. This paper reviews some of the more 
general biological characteristics of pions. (DLS) 


24357 Biological properties of high-energy heavy charged 
particles. Curtis, S.B. (Lawrence Berkeley Lab., CA). pp 
517-528 of Advances in radiation protection and dosimetry 
in medicine. Thomas, R.H.; Perez-Mendez, V. (eds.). New 
York, NY; Plenum Publishing Corp. (1980). 

From Conference on advances in radiation protection and 
dosimetry in medicine; Erici, Sicily, Italy (16 Sep 1979). 

A number of studies are presently underway at Lawrence 
Berkeley Laboratory to evaluate the potential of high-energy 
charged particle beams for use in radiotherapy. Emphasis is placed 
on the results of studies in which comparisons have been made with 
beams of available ions (carbon, argon, and neon). Discussed are 
the topics of RBE, OER, cell survival properties, and responses of 
tissues. (DLS) 


24358 Tritium dynamics in vegetables: experimental re- 
sults. Dinner, P.J.; Gorman, D.J.; Spencer, F.S. (Ontario 
Hydro, Toronto). pp 9-13 of Proceedings: tritium technol- 
ogy in fission, fusion, and isotopic applications. Wittenberg, 
L.J. (comp.). La Grange Park, IL; American Nuclear Soci- 
ety (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Tritium levels were monitored in tomato and cucumber 
grown in a prototype waste heat greenhouse adjacent to the Picker- 
ing Generating Station. Similar horticultural species of tomato were 
also grown in a controlled environmental chamber to measure the 
dynamics of tritium uptake and desorption. The tissue-free-water 
tritium (TFWT) concentration in the ripe greenhouse produce 
ranged from 0.4 to 0.8 of the tritium concentration in air moisture, 
with a mean of 0.5. TFWT concentration in foliage was higher and 
more variable, with the tritium ratio of leaf to air moisture averag- 
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ing 0.8. Growth chamber experiments with soil isolated from air 
and irrigated with uncontaminated water provided somewhat lower 
TFWT ratios for ripe-fruit/air (0.20) and foliage/air (0.45). In the 
growth chamber experiments more than 200 hours were required to 
reach 50% of the steady state concentration in green fruit, and the 
steady state concentration was significantly lower in green than in 
ripe fruit. HTO desorption was not significant in small or medium 
ripe fruit up to 16 days following harvest, nor was it substantial 
during a ten day period in large mature fruit on the vine. Growth 
chamber experiments involving irrigation with tritiated water are 
underway for comparison purposes. For greenhouse produce, the 
relative specific activity ratio of tritium in the tissue-bound compo- 
nent of the produce to the TFWT component was 3.2. However, 
the bound component accounts for only 9% of the total tntium 
content. Total annual doses from tritium in produce are typically 
0.1 mrem/a. 


24359 Comments on mutagenesis risk estimation. Russell, 
W.L. (Oak Ridge National Lab., TN). Genetics, Supplement 
; 92: s187-s194(May 1979). 

Several hypotheses and concepts have tended to oversim- 
plify the problem of mutagenesis and can be misleading when used 
for genetic risk estimation. These include: (1) the hypothesis that 
radiation-induced mutation frequency depends primarily on the 
DNA content per haploid genome, (2) the extension of this concept 
to chemical mutagenesis, (3) the view that, since DNA is DNA, 
mutational effects can be expected to be qualitatively similar in all 
organisms, (4) the REC unit, and (5) the view that mutation rates 
from chronic irradiation can be theoretically and accurately pre- 
dicted from acute irradiation data. Therefore, direct determination 
of frequencies of transmitted mutations in mammals continues to be 
important for risk estimation, and the specific-locus method in mice 
is shown to be not as expensive as is commonly supposed for many 
of the chemical testing requirements. 


24360 Sequestration of *Ca®* by mitochondria from 
rabbit heart, liver, and kidney after doxorubicin or digoxin/ 
doxorubicin treatment. Revis, N.; Marusic, N. (Oak Ridge 
National Lab., TN). Contract W-7405-ENG-26. Experimen- 
tal and Molecular Pathology ; 31: 440-451(1979). 

Doxorubicin, an antibiotic of the anthracycline group, has 
proven effective in treating a variety of malignant disorders. How- 
ever, its use has been limited due to the cardiotoxic side effects 
which include myocardial necrosis that is characterized by mito- 
chondrial calcification. The present studies were conducted to de- 
termine if treatment of rabbits with doxorubicin (an anthracycline) 
would affect the ability of mitochondria isolated from heart, liver, 
and kidney to retain **Ca**. Increases in mitochondrial retention of 
*Ca** by all of the tissues studied were observed, although only 
that from the heart showed a significant increase. The changes in 
*Ca* retention and morphology (i.e., increased mitochondrial 
swelling and intra-mitochondrial calcium phosphate crystals) of 
heart mitochondria from doxorubicin-treated rabbits suggest that 
this anthracycline directly or indirectly affects mitochondrial flux 
of calcium. That liver and kidney (as compared to heart) mitochon- 
dria are relatively insensitive to the effects of doxorubicin suggests 
a chemical difference in the mitochondria isolated from these tis- 
sues. Digoxin/doxorubicin treatment of rabbits, however, leads to a 
decrease in mitochondrial retention of *Ca®, except for heart 
tissue, which again was significantly increased over the control. 
The effects of this treatment on the Na*/K* activated ATPase of 
the heart, and on the accumulation of doxorubicin by the heart, 
were not significantly different from the control, suggesting that di- 
goxin and doxorubicin do not compete for the same binding site. 


24361 Use of implanted minipumps to study the effects of 
chelating drugs on renal ® Ni clearance in rats. Shen, S 
Williams, S.; Onkelinx, C.; Sunderman, F.W. Jr. (Univ. of 
Connecticut, Farmington). Toxicology and Applied Pharma- 
cology ; 51: 209-217(1979). 

Continuous administration of ®NiCl. solution was _per- 
formed in rats by ip implantation of osmotically driven minipumps. 
Renal ®Ni clearance averaged 6.4 ml/hr during the interval from 
24 to 96 hr after initiation of the infusion. During the infusion, 
plasma *Ni concentrations at 4:00 p.m. averaged 36% higher than 
those at 9:00 a.m., suggesting diurnal fluctuation of nickel metabo- 
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lism in rats. Three chelating drugs were administered to groups of 
six rats by sc implantation of minipumps during simultaneous ip in- 
fusion of ®NiCl, in order to compare the effectiveness of the 
drugs in enhancing renal ® Ni excretion. 


5602 Thermal Effects 


REFER ALSO TO CITATION(S) 24411 


24362 (CONF-810545—1) Striped bass and the manage- 
ment of cooling lakes. Coutant, C.C. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 12p. 
NTIS, PC A02/MF AOl1. 

From 3. conference on waste heat management and utiliza- 
tion; Miami, FL, USA (12 May 1981). 

Striped bass, Morone saxatilis, is being introduced to fresh- 
water reservoirs, some of which are used for power plant cooling. 
The thermal niche of this fish species changes with age and greatly 
influences its success. Juveniles, which prefer and grow optimally 
near 24 to 26°C (75-80°F), may thrive in cooling lakes. However, 
adults, which seek temperatures near 20°C (68°F) and exhibit poor 
growth and survival above 22°C (72°F), may not survive summer 
conditions. Striped bass management in cooling lakes should be 
guided by these thermal requirements. 


24363 (DOE/EV/02502—19) Integrative studies of ther- 
moregulation in ectothermic vertebrates in aquatic habitats. 
Annual progress report, 1 October 1980-30 September 1981. 
Spotila, J.R. (State Univ. of New York, Buffalo (USA). 
Dept. of Biology). May 1981. Contract AS02-76EV02502. 
27p. NTIS, PC A03/MF AOl. 

Field experiments are underway to determine the behavioral 
mechanisms by which largemouth bass, Micropterus salmoides, re- 
spond to rapid temperature changes in their natural environment. 
Laboratory experiments are clarifying the relationship between 
basking behavior of the turtle, Pseudemys scripta and its nutritional 
state. Important progress has been made in the development and 
miniaturization of a multichannel, temperature sensing, radio trans- 
mitter for fish. Theoretical analysis and mathematical modeling 
have defined the realized and fundamental climate space of P. 
scripta and allows the prediction of the behavior of this turtle. 


24364 (DP-MS—81-47) Interactive effects of temperature 
and nutrients on periphyton assemblages from a low-pH 
South Carolina stream. Brown, D.C. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
May 1981. Contract AC09-76SR00001. 178p. NTIS, PC 
A09/MF AOl1. 

Thesis. Submitted to Univ. of South Carolina, Columbia. 

Periphyton that accumulated on glass slides in a flow- 
through, artificial stream system at the Thermal Effects Laboratory, 
Savannah River Laboratory, were studied for their response to con- 
tinuously elevated temperatues and to nutrient additions. Although 
the stream water used in these experiments was low in nutrients, 
addition of nutrients rarely increased periphyton biomass or carbon- 
uptake rates. The most consistent stimulation occurred in July at 
12°C above ambient temperature. Large day-to-day variations in 
chlorophyll a and rate of carbon-uptake of the assemblages were 
observed at ambient temperatures and at elevated temperatures. 
Temperature and available carbon varied on approximately the 
same time scale as the algal parameters. It is concluded that nutri- 
ent imitation, if it exists in this system, is masked by the effects of 
temperature and, in summer, possibly oy limitation of carbon to the 
periphyton. 


24365 Field experiments on responses of a freshwater, 
benthic macroinvertebrate community to vertebrate predators. 
Thorp, J.H.; Bergey, E.A. (Savannah River Ecology Lab., 
Aiken, SC). Contract AC09-76SR00819. Ecology ; 62: No. 2, 
365-375(Apr 1981). 

The seasonal importance of vertebrate predators in potential- 
ly regulating the abundance and diversity of the benthic macroin- 
vertebrates in the littoral zone of a soft-bottom reservoir that re- 
ceives thermal effluent from a nuclear production reactor was ex- 
amined. Thirty-six predator (fish and turtle) exclusion cages (4 m?) 
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were placed in shallow water at six locations along a thermal gradi- 
ent in Par Pond, a 1100-ha cooling reservoir on the Savannah River 
Plant near Aiken, South Carolina, USA. An additional 36 control 
plots (4 m*) were also set up. Cages were in place during three, 3- 
mo test periods beginning in September 1977. Estimates of benthic 
density, taxon richness, and distribution within functional groups 
(defined by feeding mechanism) were calculated for each test 
period. Effects of temperature on predator-prey relationships were 
also determined. Experimental results of this study suggest that ver- 
tebrate predation was not the fundamental parameter organizing the 
benthic macroinvertebrate community in the littoral zone of this 
reservoir. Neither taxon richness nor density of total macroinverte- 
brates was conclusively related to predator treatment. Relationships 
between predator treatment and community response (changes in 
density and taxon richness) were generally unaffected by either plot 
locality, temperature fluctuations from thermal effluent, or seasonal 
changes. When data from caged and control plots were pooled, 
however, both location and water temperature individually had 
direct impacts on the benthic community. From these results and 
other field studies it is hypothesized that individual species of key- 
stone benthic predators do not occur in the littoral zone of fresh- 
water lentic environments with soft bottoms. 


5603 Chemicals Metabolism And Toxicity 


REFER ALSO TO CITATION(S) 23057, 23246, 24038, 24120, 24157, 24259, 
24346, 24359, 24361, 24416, 24418, 24419 


24366 (ANL/CNSV-TM—S0, pp 11-35) Methane fer- 
mentation toxicity response: contact mode. Speece, R.E.; 
Parkin, G.F.; Yang, J.; Kocher, W. (Drexel Univ., Philadel- 
phia, PA). Jan 1981. NTIS, PC Al2/MF AOl1. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

It is generally assumed that the anaerobic digestion process 
is unable to cope with waste streams containing toxicants and is 
therefore unsuitable for treatment of many classes of industrial 
wastewaters. Toxicants do alter the kinetic parameters of methano- 
gens and thus increase their minimum generation time and decrease 
pollutant removal efficiency, but proper attention to solids retention 
time can offset these adverse effects. Also proper acclimation pro- 
cedures can significantly increase the threshold concentration of 
toxicant which causes inhibition. A diverse group of toxicants were 
administered as slug and continuous doses in the feed to anaerobic 
filters. Gas production and effluent COD were monitored to estab- 
lish the recovery pattern. With proper acclimation efficient COD 
removal could be achieved in the presence of toxicant concentra- 
tion which were 20 to 50 times greater than toxicant concentrations 
which exhibited 50% inhibition to unacclimated methanogens. 


24367 (ANL/CNSV-TM—S0, pp 37-57) Comparison of 
the response of methanogens to toxicants: anaerobic filter vs 
suspended growth systems. Parkin, G.F.; Speece, R.E.; Yang, 
C.H.J. (Drexel Univ., Philadelphia, PA). Jan 1981. NTIS, 
PC Al2/MF AOl. 

From DOE workshop on anaerobic filters; Howey-in-the- 
Hills, FL, USA (8 Jan 1980). 

The anaerobic, methane fermentation process offers great 
potential for treating industrial wastewaters. Application of the 
process has been limited due to a reputation of process unreliability 
for wastewaters containing toxicants. Of the two major flow 
schemes, the anaerobic filter affords two major advantages over 
complete-mix, suspended growth systems (CSTR) for treating 
wastewater containing toxic materials: (1) higher inherent solids re- 
tention times (SRT) and (2) a plug-flow mode that can pass slug 
doses of toxicants quickly. High values of SRT are needed to pre- 
vent biomass washout during the critical start-up period and to 
allow methane bacteria to acclimate to the toxic materials. Experi- 
mental data indicate that the anaerobic filter, which would pass 
slug doses of toxicant rapidly (approximately one day for a nominal 
hydraulic retention time of one day), provides a distinct advantage 
over the CSTR, which would experience protracted toxicant wash- 
out times. Suspended growth systems were exposed to various con- 
centrations of cyanide, chloroform, formaldehyde, ammonia, nickel, 
copper, and calcium for one to 24 hours, centrifuged and the super- 
natant replaced with an unadulterated nutrient solution. Depending 
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on the toxicant type and concentration, systems showed no de- 
crease in gas production or recovered to full gas production in 
much less time than systems that were not centrifuged. 


24368 (BNL—51327) Oxidant air pollution: estimated ef- 
fects on US vegetation in 1969 and 1974, Moskowitz, P.D.; 
Medeiros, W.H.; Morris, S.C.; Coveney, E.A. (Brookhaven 
National Lab., Upton, NY (USA)). Nov 1980. Contract 
AC02-76CH00016. 32p. NTIS, PC A0O3/MF AOl. Order 
Number DE81023769. 

In February 1979, the US Environmental Protection Agency 
(EPA) revised the primary and secondary ambient air quality stand- 
ards for photochemical oxidants. This revision of the standards, 
based principally on critical review of health effects data, engen- 
dered considerable controversy. Several research efforts were sub- 
sequently initiated by EPA to develop data to support promulga- 
tion of future standards. Effects of air pollutants on vegetation are 
now being studied by the National Crop Loss Assessment Network 
(NCLAN) program. An initial element of the NCLAN effort was 
critical evaluation and preliminary quantitative economic estimation 
of oxidant effects on vegetation using the Benedict model. This 
report gives estimates of vegetation value and of loss caused by oxi- 
dants in 1969 and 1974 for 687 counties. Losses are estimated to be 
$1.3 x 10° and $2.9 x 108 in 1969 and 1974, respectively. These 
losses represent $1.5% of the total value of vegetation in the coun- 
ties examined. Ornamentals in 1969 and Field Crops in 1974 domi- 
nated the total loss estimates. For agricultural crops, loss appeared 
to increase in the following order: Seed Crops, Citrus, Fruits and 
Nuts, Vegetables, and Field Crops. Geographic disaggregation of 
the estimates suggests that for both 1969 and 1974 oxidant loss was 
greatest in Federal Region IX, especially within the state of Cali- 
fornia. These estimates should be used with caution because they 
are based on subjective dose-response damage functions and on air 
quality measures that may be inaccurate. 


24369 (CONF-800273—, pp 71-78) Effects of the Zoe 
Colocotroni oil spill on infaunal communities associated with 
mangroves. Gilfillan, E.S.; Gerber, R.P.; Page, D.S. (Bow- 
doin Coll., Brunswick, ME). Feb 1981. Fish and Wildlife 
Service, Atlanta, GA. 

From Coastal ecosystems of the southeastern United States 
workshop; Big Pine Key, FL, USA (18 Feb 1980). 

During the period of 19-25 November 1978, sediment sam- 
ples were collected in the mangrove areas on the west side of Bahia 
Sucia, Puerto Rico, to examine the effects of impacted oil dis- 
charged from the tanker Zoe Colocotroni (18 March 1973) on the 
infaunal community. Samples were taken in seven different types of 
mangrove habitats and compared to those from a reference, unoiled 
area. Infaunal organisms larger than 1 mm were included in this 
study. The preliminary results indicate that for the black mangrove 
habitat there were more infaunal organisms larger than 1 mm in the 
oiled area than there were into the unoiled area. Biological analysis 
of the red mangrove fringe areas confirmed that infaunal organisms 
were present in expected numbers in the unoiled areas, but were 
much reduced in the oiled areas. Large numbers of organisms were 
found in the salt lagoons, and even where oil was present there was 
a greater density than in unoiled areas of this lagoon and a control 
lagoon. It was concluded that only in the red mangrove environ- 
ment is there remaining damage from the impacted oil on the in- 
faunal organisms. 


24370 (DOE/EV/04367—T1) Physiological effects of 
sulfuric acid mist on plant canopies. Final report, July 1, 
1977-October 31, 1980. Wedding, J.B.; Ligotke, M.W. 
(Colorado State Univ., Fort Collins (USA)). 1980. Contract 
AS02-77EV04367. 27p. NTIS, PC A03/MF AOl. Order 
Number DE81023342. 

Corn plants 4 to 6 wks old were exposed to low concentra- 
tions of sulfuric acid mist droplets. The test plants were grown 
under greenhouse conditions and tested in a specially designed la- 
minar flow exposure chamber. Tests were performed at 90°F and 
at relative humidities ranging from 40 to 90%. A sulfuric acid parti- 
cle diameter of 1.7 um was used. The particle cloud was generated 
by a vibrating orifice aerosol generator. Particle diameters and 
cloud concentrations at plant level were recorded. Particles tagged 
with uranine dye were used to characterize deposition rates. The 
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particle diameter was found to increase with increasing relative hu- 
midity due to the hygroscopic nature of sulfuric acid particles. 
Plant exposures were continuous for 48 hrs. Specimen leaves were 
checked for local damage upon completion of the tests. No damage 
was observed. The particle loading realized during these exposure 
periods was 10° particles/m*. Additional tests were made by heav- 
ily misting corn plants with sulfuric acid solutions of pH 0.5, 1.0, 
2.0, and 3.0. Immediate damage occurred with the 0.5 pH mistings. 
After 48 hrs, damage was observed on the specimens misted with 
the 1.0 and 2.0 pH solutions. Specimens misted with the 3.0 pH so- 
lution showed no visible damage. (ERB) 


24371 (DOE/EV/04659—4) Cytotoxic, mutagenic, and 
carcinogenic effects of energy-related agents in diploid human 
cells which differ in DNA repair capacity. Progress report, 
October 1, 1980-May 31, 1981. McCormick, J.J.; Maher, 
V.M. (Michigan State Univ., East Lansing (USA). Carcino- 
genesis Lab.). 1981. Contract AS02-78EV04659. 32p. NTIS, 
PC A03/MF A0O1. Order Number DE81023280. 

We have developed methods for identifying human epithelial 
cells capable of metabolizing combustion-related compounds such 
as polycyclic aromatic hydrocarbons and nitrogen heterocyclics 
into reactive forms which bind to cellular DNA. We have coupled 
these human epithelial cells as metabolizing cells with diploid 
human fibroblasts as target cells in assays of the cytotoxic and mu- 
tagenic activity of such chemicals. We have also developed meth- 
ods for testing these parent compounds, metabolically activated by 
the human epithelial cells, for their ability to induce in vitro trans- 
formation of diploid human cells. In the latter assay human fibrob- 
lasts are exposed to the carcinogenic chemical and then allowed to 
undergo a relatively short expression period (~ 8 cell doublings) 
before being assayed for anchorage independence. A dose-depend- 
ent induction of anchorage independence has been obtained and 
these cells have formed fibrosarcomas when injected into athymic 
mice. We propose to use these new systems to assess the potential 
cytotoxic, mutagenic, and transforming activity of combustion-re- 
lated compounds. We will determine the frequency of mutations in- 
duced by structurally-related chemicals as a function of the number 
of residues initially bound to DNA and present at the time of DNA 
replication and correlate this with the frequency of transformation. 
As a corollary to these studies we will couple a forward mutation 
assay system using Bacillus subtilis (and/or Salmonella typhimur- 
ium) with our human cell metabolizing system to obtain preliminary 
information on the mutagenicity of various compounds before these 
are assayed intensively in diploid human fibroblasts. 


24372 (LBL—11700, pp 24) Cancer treatment program. 
Hackett, A.J.; Smith, H.S.; Lee, T.K.; Stampfer, M.R. Mar 
1981. NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

The cancer treatment program has begun studies to deter- 
mine whether it will be possible to evaluate a patient’s response to 
chemotherapeutic drugs by seeding second-passage epithelial cells 
in culture with irradiated fibroblasts. The resulting colonies of 
epithelial cells grow up in approximately 10 days. Using this assay, 
the toxic effect of chemotherapeutic drugs on cells from a number 
of different tumors has been found to vary from drug to drug. Al- 
though the assay has yet to be tested clinically, it is an important 
breakthrough for studies on the effects of chemical carcinogens, 
hormones, drugs, nutritional variables, and low-dose irradiation on 
human cells. 


24373 (LBL—11700, pp 24-25) Cell biology program. 
Hackett, A.J.; Smith, H.S.; Stampfer, M.R.; Bartley, J.C. 
Mar 1981. NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

Methods have been developed to successfully grow human 
epithelial cells in culture. These cells are now being used to study 
the carcinogenicity of benzo(a)pyrene, coal tar, and polluted air. 
The effects of hormonal and nutritional factors on the metabolic 
patterns of benzo(a)pyrene are being investigated. (RJC) 


24374 (LBL—11700, pp 28-29) Effects of environmental 
pollutants on steroid hormone mechanisms. Connell, G.M. 
Mar 1981. NTIS, PC A08/MF AOl. 

In Biology and medicine division annual report, 1979-1980. 
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Health effects of man-made alterations to the environment 
are being investigated. The effects of ozone, cadmium, and 
dibromochloropropane (DBCP) are examined. Sex-related effects of 
ozone in mice are reported suggesting hormonal influences. The ef- 
fects of cadmium on reproductive biochemistry and morphology is 
being studied. The consequences of low-level exposure to DBCP is 
being determined in the mammalian testis. Studies have shown mi- 
crogram quantities of DBCP alter the normal production of testos- 
terone. 


24375 (LBL—11700, pp 29-30) Hormone studies in rats 
exposed to environmental pollutants. Clemons, G.K.; Garcia, 
J.F. Mar 1981. NTIS, PC A08/MF AO1. 

In Biology and medicine division annual report, 1979-1980. 

The main objective of this project is to study the effect of 
non-nuclear energy pollutants on the production, secretion and me- 
tabolism of protein and polypeptide hormones in laboratory ani- 
mals. A variety of gaseous and metal pollutants, presented both 
acutely and chronically, are being studied. The radioimmunoassay 
technique for hormone measurements has been extensively em- 
ployed. Initial work into the effects of ozone on hormonal systems 
has led to an extensive study of the hypothalamo-pituitary-thyroid 
axis of rats perturbed with this pollutant. 


24376 (LBL—11700, pp 30-31) Pollutants and the 
immune system. Goodman, J.W.; Shinpock, S.G. Mar 1981. 
NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

The effects of lead on immune defences in mice are being 
investigated. Antibody formation and response to mitogens are 
being studied in T and B lymphocytes after intravenous injection of 
lead. (RJC) 


24377 (LBL—11700, pp 31-33) Effects of toxic air pol- 
lutants on tumor incidence in mice. White, M.R.; McCalla, 
B.G.S.; Moore, J.A. Mar 1981. NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

The interaction of SO. and urethan on the yield of lung 
tumors in mice is being investigated. Data indicate that the yield of 
tumors is lower in mice exposed to SOy after injection of urethan. 
(RJC) 


24378 (LBL—11700, pp 33-35) Role of proteases and an- 
tiproteases in the pathogenesis of pollutant-exposed lung 
damage. Schooley, J.C.; Webber, R.J. Mar 1981. NTIS, PC 
A08/MF AOI. 

In Biology and medicine division annual report, 1979-1980. 

The aim of this research program is to develop immunologic 
methods for assessing lung damage at the cellular level and to un- 
derstand the role of enzymes released from damaged tissue on the 
pathophysiological development of lung disease. Studies to deter- 
mine the behavior of antiproteases in mice exposed to 1 ppM ozone 
for various times are being performed. The magnitude of the move- 
ment of plasma protease inhibitors to the outside of blood vessels 
after exposure to pollutants is also being studied. The mechanisms 
involved in regulating the synthesis and destruction of serum anti- 
proteases and the effects of pollutants on these mechanisms are also 
being investigated. Another aspect of this study is concerned with 
the hypothesis that the damaged lung releases proteins that enter 
the bloodstream to initiate an immune response. (RJC) 


24379 (LBL—11700, pp 43-48) Development of a re- 
search and information center for the analysis and interpreta- 
tion of data from short-term tests for carcinogens and muta- 
gens. McCann, J.; Hayashi, L.; Horn, L.; Hurd, H.; Kaldor, 
J.; Lal, P.; Litton, G.; Presentation, P.; Santiago, V. Mar 
1981. NTIS, PC A08/MF AOl. 

In Biology and medicine division annual report, 1979-1980. 

A number of varied and imaginative short-term testing meth- 
ods for detecting potential chemical carcinogens and mutagens 
have, in the past several years, emerged from the diverse fields of 
cancer biochemistry, nucleic acid research, genetics, and molecular 
and cell biology. New mutagens are being found by short-term tests 
at an ever increasing rate. Since animal cancer tests cannot be con- 
ducted at such a rapid pace, society will be faced with an expand- 
ing list of chemicals identified as potential carcinogens by short- 
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term tests that have not been tested in animal cancer tests. It will 
therefore be essential to determine the degree of relevance of short- 
term test results to human cancer and genetic risk. This general 
problem is approached from the point of view that assessing the 
relative value of these diverse methodologies will best proceed 
from a quantitative analysis of the data. Therefore, an analyzed data 
base of results from about 25 major short-term tests is being estab- 
lished. As part of this effort the lab is: (1) developing statistical 
methods(in collaboration with M Pike at the University of Southern 
California) for the analysis of data from the major short-term assays 
and (2) establishing a potency index for expressing results of short- 
term tests. The potency index will serve as a standard basis for 
comparison between (a) results of the same test on different chemi- 
cals; (b) results of different tests on a specific chemical; and (c) 
short-term test results and animal cancer test results. 


24380 (LBL—11700, pp 106-107) In vitro electrophysio- 
logy of CNS neurotoxicity to environmental pollutants. Ray- 
bourn, M.S.; Twichell, J.A.; Schimmerling, W. Mar 1981. 
NTIS, PC AO8/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

This project has been developing the techniques and proce- 
dures necessary to provide a quantitative in vitro bioassay of the 
functional neurotoxicity of environmental agents to central nervous 
system (CNS) tissues for both acute and chronic exposures. Focus 
has been on hypoxia and carbon monoxide (CO). In the upcoming 
year, methyl mercury insults will also be addressed. 


24381 (LBL—11700, pp 107-111) Cell-membrane bio- 
physics and environmental agents. Mel, H.C. Mar 1981. 
NTIS, PC A08/MF AOl1. 

In Biology and medicine division annual report, 1979-1980. 

A study of the effects of methylmercury on the biophysical 
and biorheological properties of blood cells is in progress. Effects 
have been noted on cell size, form, deformability, fragility, and re- 
covery. Time, temperature, and electrical effects are also being in- 
vestigated 


24382 (LBL—11700, pp 133-135) Mutagenesis in mam- 
malian cells. Burki, H.J. Mar 1981. NTIS, PC A08/MF 
AOl. 

In Biology and medicine division annual report, 1979-1980. 

Mutagenic processes in synchronous cultures of Chinese 
hamster ovary cells have been studied. There is a difference in the 
induction of mutants by ultraviolet light during the cell cycle. 
There appears to be a sensitive period in the middle of the G1 stage 
of the cell cycle suggesting some mutagenic mechanism is present 
at that time. Studies indicate that mutation induction during the cell 
cycle is also mutagen specific since exposure to ethyl nitrosourea in 
the same system produces different results. Two clones have been 
isolated which are ultrasensitive to ultraviolet light. These cells are 
being used to determine if this hypermutability is cell-cycle depend- 
ent, related to cell cycle biochemistry, or to repair processes inde- 
pendent of cell cycle. Tritium and bromodeoxyuridine induced 
damage to synchronously dividing cell cultures are also being stud- 
ied in relation to DNA replication. Cell killing by ionizing radiation 
is also related to the cell cycle. Sensitive times in the cell cycle for 
mutation induction by ionization radiation are identified. (RJC) 


24383 (LBL—11700, pp 145-146) Transport of lipid-solu- 
ble carcinogens by plasma lipoproteins. Shu, H.P. Mar 1981. 
NTIS, PC A08/MF AO1. 

In Biology and medicine division annual report, 1979-1980. 

The development of tumors at sites far from the site of initial 
carcinogen exposure suggests that carcinogens must be transported 
by the bloodstream. Early studies in which lipid-soluble carcinogen 
adsorbed on soot particles was eluted off by plasma but not by 
physiological saline indicated the presence of substances in plasma 
having affinity for the carcinogen. Later studies suggested that 
these substances might be plasma lipoproteins, but they did not 
fully characterize the interaction between the lipid-soluble carcino- 
gen and blood elements. As part of our initial effort in understand- 
ing the fundamental mechanism for transport of lipid-soluble car- 
cinogens, we have investigated in some detail the interaction be- 
tween various blood components and benzo(a)pyrene (BaP). One 
consistent finding has been that while the distribution of BaP 
among the lipoprotein classes differs from plasma to plasma, this 
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disteibution can be correlated with the total lipid volume of the li- 
poprotein particles. That is, when the distribution is calculated on 
the basis of lipoprotein lipid volume, a constant value is obtained 
regardless of the lipoprotein class or the plasma source. 


24384 (ORNL—5762) Chronic dermal toxicity of epoxy 
resins. I, Skin carcinogenic potency and general toxicity. Hol- 
land, J.M.; Gipson, L.C.; Whitaker, M.J.; Eisenhower, B.M.; 
Stephens, T.J. (Oak Ridge National Lab., TN (USA)). Jun 
1981. Contract W-7405-ENG-26. 98p. NTIS, PC A0OS/MF 
AO1. Order Number DE81023865. 

This report quantifies the cutaneous and systemic response of 
male and female C3H mice to skin application of selected commer- 
cial epoxy resins and amine curing agents, at the maximum tolerat- 
ed dermal dose (MTDD). Resins tested were: diglycidyl ether of 
bisphenol A (DGEBA) (CAS no. 1675-54-3); mixtures of the same 
resins with bis(2,3-epoxycyclopentyl) ether (CAS no. 2386-90-5; 
diglycidyl ether of resorcinol (CAS no. 101-90-6); N,N’-diglycidyl- 
5,5-dimethylhydantoin (CAS no. 15336-81-9); diglycidyl ether of 
neopentyl glycol (CAS no. 17557-23-2); A 70:30 mixture of the hy- 
dantoin and neopentyl glycol base resins; the amine curing agent 
menthane diamine (CAS no. 80-52-4); and a dutectic mixture of 
meta-phenylenediamine (CAS no. 108-45-2) and DGEBA. A 
DGEBA manufactured by Union Carbide Corporation (Material E, 
Appendix A) in the mid-1970’s and assayed for skin carcinogenicity 
previously was chemically characterized. The results of this analy- 
sis are included with the present data for comparison purposes. 
Background information on the special statistical methods used is 
presented in Appendix C. (PSB) 


24385 Effects of inhaled diesel emissions and coal dust in 
rats. Karagianes, M.T.; Palmer, R.F.; Busch, R.H. (Battelle 
Pacific Northwest Lab., Richland, WA). American Industri- 
al Hygiene Association Journal ; 42: No. 5, 382-391(May 
1981). 

Rats were exposed to coal dust and diesel exhaust emissions, 
separately and in combination, for 20 months to evaluate the poten- 
tial health effects of these specific mine air materials. The diesel ex- 
haust was produced by an engine operated in a load, no-load mode 
and acceleration, deceleration cycle. It was also modified to simu- 
late an inefficiently tuned engine. Exposure to coal dust was per- 
formed in a whole-body rodent inhalation system. Mortality, body 
weight and hematologic parameters examined were normal com- 
pared with those of control rats. Lesions observed were primarily 
restricted to the lungs and were similar to those described for 
simple coal workers’ pneumoconiosis (CWP). Lesion progression 
and severity was related to exposure duration and exposure materi- 
al. Alveolar bronchiolization, though not reported in human CWP, 
was present in the lungs of some rats in all exposure groups except 
the control animals. 


24386 Effects of cyanide on rates and products of fatty 
acid synthesis by chloroplasts isolated from Spinacia oleracea. 
Roughan, P.G.; Beevers, H. (Univ. of California, Santa 
Cruz). Contract DE-AS03-76SF00034. Plant Physiology ; 67: 
No. 5, 926-929(May 1981). 

Cyanide inhibited unesterified fatty acid synthesis but stimu- 
lated glyceride synthesis from [l-'*C] acetate when Spinacia olera- 
cea chloroplasts were incubated in basal media. Both unesterified 
fatty acid and glyceride accumulation were inhibited when chloro- 
plasts were incubated in a diacylglycerol mode. Stimulation of 
chloroplast fatty acid synthesis by either exogenous coenzyme A or 
Triton X-100 was almost completely abolished in the presence of 
cyanide. Stearoyl-ACP desaturation is considered to be inhibited to 
a greater extent than is fatty acid synthesis de novo. 


24387 Effect of xenon on the excited states of phototro- 
pic receptor flavin in corn seedlings. Vierstra, R.D. (Michi- 
gan State Univ., East Lansing); Poff, K.L.; Walker, E.B.; 
Song, P.S. Contract EY-76-C-02-1338. Plant Physiology ; 67: 
No. 5, 996-998(May 1981). 

The chemically inert, water-soluble heavy atom gas, xenon, 
at millimolar concentrations specifically quenches the triplet excited 
state of flavin in solution without quenching the flavin singlet ex- 
cited state. The preferential quenching of the flavin triplet over the 
singlet excited state by Xe has been established by showing that the 
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flavin triplet-sensitized photooxidation of NADH is inhibited while 
the fluorescence intensity and lifetime of flavin are not affected by 
Xe. No significant inhibition of phototropism and geotropism by Xe 
was observed, suggesting that a flavin singlet state is more likely 
involved than the triplet state in the primary photoprocess of pho- 
totropism in corn. 


24388 Mechanism of specific inhibition of phototropism 
by phenylacetic acid in corn seedling. Vierstra, R.D.; Poff, 
K.L. (Michigan State Univ., East Lansing). Contract DE- 
AC02-76ER01338. Plant Physiology 67: No. 5, 1011- 
1015(May 1981). 

Using geotropism as a control for phototropism, compounds 
similar to phenylacetic acid that phototreact with flavins and/or 
have auxin-like activity were examined for their ability to specifi- 
cally inhibit phototropism in corn seedlings using geotropism as a 
control. Results using indole-3-acetic acid, napthalene-1l-acetic acid, 
naphthalene-2-acetic acid, phenylacetic acid, and B-phenylpyruvic 
acid suggest that such compounds will specifically inhibit phototro- 
pism primarily because of their photoreactivity with flavins and not 
their auxin activity. In addition, the in vivo concentration of pheny- 
lacetic acid required to induce specificity was well below that re- 
quired to stimulate coleoptile growth. Estimates of the percentage 
of photoreceptor pigment inactivated by phenylacetic acid (> 10%) 
suggest that phenylacetic acid could be used to photoaffinity label 
the flavoprotein involved in corn seedling phototropism. 


24389 Frequency distributions of the concentrations of 
essential and nonessential elements in largemouth bass, Mi- 
cropterus salmoides. Pinder, J.E. III; Giesy, J.P. (Savannah 
River Ecology Lab., Aiken, SC). Contract AC09- 
76SR00819. Ecology ; 62: No. 2, 456-468(Apr 1981). 

From data on elemental concentrations in human tissues, 
Liebscher and Smith (1968) hypothesized that the frequency distri- 
butions of concentrations for essential elements were normal distri- 
butions, whereas the frequency distributions for nonessential ele- 
ments were lognormal distributions. Although Liebscher and 
Smith's justifications for this hypothesis are flawed, other research- 
ers have reported similar observations. The concentrations of Cd, 
Ca, Cr, Co, Cu, Fe, Pb, Mn, Hg, K, Se, Na, and Zn were measured 
in the muscle, liver, and egg tissues of female largemouth bass to 
determine (1) to what extent the frequency distributions of elemen- 
tal concentrations are affected by errors in measuring concentra- 
tions and (2) whether the previously observed differences between 
essential and nonessential elements could be demonstrated if we re- 
stricted our comparisons to only those elements whose concentra- 
tions can be accurately measured. Variance component analyses of 
elemental concentrations in muscle tissue indicated that variations 
among replicate tissue samples due to measuring errors were large 
relative to the variations among individual fish for Cd, Ca, Mn, K, 
and Na. For elements where variation among individuals was not 
obscured by errors in measuring concentrations, there were no ap- 
parent differences between the frequency distributions for the es- 
sential elements, Cr, Cu, Fe, Se, and Zn, and the distributions for 
the nonessential elements, Pb and Hg. The hypothesis of Liebscher 
and Smith was not supported by our data. 


24390 Sensitive hepatocyte-mediated assay for the metab- 
olism of nitrosamines to mutagens for mammalian cells. 
Jones, C.A.; Huberman, E. (Oak Ridge National Lab., TN). 


Contract W-7405-ENG-26. Cancer Research 40: 406- 
411(Feb 1980). 

A sensitive cell-mediated assay has been developed for test- 
ing mutagenesis in Chinese hamster V79 cells by carcinogenic ni- 
trosamines. Mutations were characterized by resistance to ouabian 
and 6-thioguanine. Since V79 cells do not metabolize nitrosamines, 
mutagenesis in the V79 cells was tested in the presence of primary 
hepatocytes capable of metabolizing nitrosamines. The hepatocytes 
were isolated after collagenase and hyaluronidase digestion of liver 
slices. All seven liver carcinogens of the nine tested nitrosamines 
exhibited a mutagenic response in this cell-mediated assay. The 
potent liver carcinogens nitrosodimethylamine, nitrosodiethylamine, 
nitrosoethylmethylamine, and nitrosodipropylamine could be de- 
tected with doses as low as 1 pm. The _ noncarcinogenic 
nitrosodiphenylamine was not mutagenic. 
Nitrosomethoxymethylamine was the only nitrosamine that exhibit- 
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ed mutagenic activity in the absence of hepatocytes, and this activi- 
ty was diminished in the presence of hepatocytes. It is suggested 
that the use of hepatocytes prepared by the slicing method for car- 
cinogen metabolism and mutable V79 cells offers a highly sensitive 
assay for determining the mutagenic potential of carcinogenic nitro- 
samines and probably of other classes of hazardous chemicals oc- 
curring in the environment. 


24391 Metabolism and macromolecular binding of car- 
cinogenic and noncarcinogenic metabolites of benzo(a)pyrene 
by hamster embryo cells. Cohen, G.M.; MacLeod, M.C.; 
Moore, C.J.; Selkirk, J.K. (Oak Ridge National Lab., TN). 
Contract W-7405-ENG-26. Cancer Research ; 40: 207- 
211(Feb 1980). 

The metabolism and macromolecular binding of four meta- 
bolites of benzo(a)pyrene in hamster embryo fibroblasts has been 
studied. Two noncarcinogenic phenolic derivatives, 3- 
hydroxybenz(a)pyrene and 9-hydroxybenzo(a)pyrene, are rapidly 
metabolized, primarily to their respective glucuronic acid conju- 
gates and other H2O-soluble conjugates (78.4 to 80.8% of total ra- 
dioactivity). Water-soluble conjugates were also formed from the 
carcinogenic phenol, 2-hydroxybenzo(a)pyrene, and from 7,8-dihy- 
dro-7,8-dihydroxybenzo(a)pyrene, but in lower amounts (36.8 to 
43.8% of total radioactivity). With each of the compounds, from 10 
to 20% of the radioactivity was converted to ethyl acetate-soluble 
metabolites. The amount of unmetabolized 2- 
hydroxybenzo(a)pyrene recovered intracellularly was 20-fold 
higher than that recovered in incubations with the other phenols. 
Covalent binding to nuclear macromolecules was monitored after 
isopyknic separation. Binding of the three phenols tested was simi- 
lar and was lower than the binding of benzo(a)pyrene to nuclear 
DNA, RNA, and protein. In contrast to the results with the 
monohydroxybenzo(a)pyrenes, high levels of covalent binding were 
observed with 7,8-dihydroxy-7,8-dihydrobenzo(a)pyrene; binding to 
DNA was 8-fold higher (315 pmol bound per mg DNA) than bind- 
ing of benzo(a)pyrene to DNA. 


24392 Ultrastructural characteristics of carcinogen-in- 
duced nondysplastic changes in tracheal epithelium. Klein- 
Szanto, A.J.P.; Topping, D.C.; Heckman, C.A.; Nettesheim, 
P. (Oak Ridge National Lab., TN). Contract W-7405-ENG- 
26. American Journal of Pathology ; 98: No. 1, 61-82(Jan 
1980). 

Nondysplastic hypotrophic and metaplastic epithelial alter- 
ations induced by dimethylbenz(a)anthracene in isogenic tracheal 
transplants were studied by light and electron microscopy 3 to 24 
months after cessation of a 4-week carcinogen exposure. Hypotro- 
phic epithelium observed at all time points was characterized by 
the presence of nonciliated cells that adopted either cuboidal or 
squamous shapes, forming simple or bistratified epithelia. Most of 
these cells, as well as some metaplastic cells, exhibited features of 
mucin-secreting cells. The metaplastic epithelia showed nonkeratin- 
izing squamous metaplasia, closely related to transitional metaplasia, 
and keratinizing squamous metaplasia, which presented either an 
atrophic or an acanthotic epithelium. Although many of these 
epithelia showed morphologic features of normal stratified epithe- 
lia, several nonkeratinizing squamous metaplasias and acanthotic 
keratinizing squamous metaplasias exhibited some irregularities, 
probably representing very early atypical ultrastructural features 
(i.e., perinuclear concentration of tonofilament bundles, the pres- 
ence of dark and clear basal epithelial cells, interruptions and alter- 
ations of the basal lamina). These features were not observed in a 
group of early squamous metaplasias studied for comparative pur- 
poses 2 weeks after cessation of dimethylbenz(a)anthracene expo- 
sure, which were characterized by a combination of degenerative 
phenomena and increased cell proliferation. 


24393 Ultrastructural characteristics of carcinogen-in- 
duced dysplastic changes in tracheal epithelium. Klein- 
Szanto, A.J.P.; Topping, D.C.; Heckman, C.A.; Nettesheim, 
P. (Oak Ridge National Lab., TN). Contract W-7405-ENG- 
26. American Journal of Pathology ; 98: No. 1, 83-100(Jan 
1980). 

Squamous metaplasias with various degrees of atypia, carci- 
nomas in situ, and microinvasive carcinomas produced in rat tra- 
cheal transplants by a 4-week exposure to 
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dimethylbenz(a)anthracene were studied 12 to 96 weeks after cessa- 
tion of carcinogen exposure. In addition to the classical nuclear and 
cytoplasmic indicators of atypism, the squamous metaplasias with 
slight and moderate atypia were characterized by the presence of 
glycogen in the spinous layer, atypical composite keratohyalin 
granules in the granular layer, and in most cases an orthokeratin- 
ized horny layer. The squamous metaplasias with severe atypia 
showed an increased secretory activity and a decreased number of 
desmosomes. Carcinomas in situ were characterized by numerous 
intracellular and extracellular microcysts filled with secretory mate- 
rial identified by histochemical techniques as containing neutral gly- 
coproteins and sialomucins. Microinvasive carcinoma showed simi- 
lar characteristics, with an increase in polylobulated nuclei and ap- 
pearance of multilaminar ergastoplasm. An outstanding feature in 
all these lesions was the presence of dark fusiform epithelial cells. 
They were observed in the middle layers in the squamous metapla- 
sias with severe atypia and appeared in all layers of the carcinomas 
in situ. 


24394 Transformation of rat tracheal epithelial cells by 
benzo(a)pyrene and its metabolites. Steele, V.E.; Marchok, 
A.C.; Cohen, G.M. (Oak Ridge National Lab., TN). Con- 
tract W-7405-ENG-26. Cancer Letters (Shannon, Ireland) ; 8: 
291-298(1980). 

Benzo(a)pyrene (B{a]P) and its 7,8-dihydrodiol form were 
metabolically activated to malignantly transform a non-tumorigenic 
rat tracheal epithelial cell line in culture. The proximal carcinogen- 
ic metabolite of B(a)P, diolepoxide I, was more efficient in trans- 
forming the epithelial cell line than the intermediate or parent com- 
pound, even at a 50- or 100-foid lower concentration, respectively. 
Inoculations of the transformed cell lines into immunosuppressed 
isogenic recipients produced differentiated carcinomas similar to 
those which occur in humans. 


24395 Method for rapid scoring of respiratory tumors in 
hamsters. Dalbey, W.E. (Oak Ridge National Lab., TN). 
Contract W-7405-ENG-26. Cancer Letters (Shannon, Ire- 
land) ; 8: 217-220(1980). 

The larynx, trachea, and lung of Syrian golden hamsters 
treated with diethylnitrosamine were stained with modified 
Wright's stain and rendered semitransparent by a clearing tech- 
nique. Areas of dense cell aggregation (tumors) were readily ob- 
servable under a dissecting microscope. Tumor scoring at this sub- 
gross level correlated with subsequent microscopic evaluation, 
except that several tumors were found on the subgross level which 
would not have been observed during routine histologic proce- 
dures. The clearing method was used successfully to discern differ- 
ences in tumor incidence in a dose-response study with diethylnitro- 
samine. 


24396 Etiological role of cadmium in hypertension in an 
animal model. Ohanian, E.V.; Iwai, J. (Brookhaven National 
Lab., Upton, NY). Contract EY-76-C-02-0016. Journal of 
Environmental Pathology and Toxicology ; 4: No. 2,3, 229- 
241(1980). 

Dahl hypertension-resistant (R) and hypertension-sensitive 
(S) lines of rats were used to determine whether cadmium plays an 
etiological role in hypertension. In Study I, weanling R and § rats 
of both sexes were given a low-salt diet and were divided into two 
groups. Rats in the cadmium group were injected with cadmium, 
whereas the controls received identical volumes of saline. Three 
weeks after the first injection, no elevations of systolic blood pres- 
sure were detected. A second dose of cadmium (1 mg/kg) pro- 
duced hypertension in S females but not in S males or in R rats of 
either sex. In Study II, weanling female S rats on a high-salt diet 
were given cadmium (2 mg/kg body weight, ip) at week 3 fol- 
lowed by second and third injections of cadmium (1 mg/kg) at 
weeks 6 and 23. Cadmium enhanced the rate and the degree of salt- 
induced hypertension development. These data indicate that differ- 
ences in genetic background influence the development of cadmi- 
um-induced hypertension in weanling rats, and that cadmium exac- 
erbates the severity of salt-induced hypertension. 


24397 Mutagenic and toxic effects of ruthenium. Yasbin, 
R.E. (Pennsylvania State Univ., University Park); Mat- 
thews, C.R.; Clarke, M.J. Chemico-Biological Interactions ; 
31: 355-365(1980). 
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Selected platinum and ruthenium complexes were tested for 
their ability to cause Salmonella typhimurium strains TA98 and 
TA100 to revert to histidine independence. The results indicate that 
ruthenium compounds are capable of reverting both strains while 
cis-Clo(NH3)2Pt primarily causes reversions in strain TA100. In ad- 
dition, cis-platinum is an order of magnitude more mutagenic and 
toxic than are the ruthenium complexes. Selected compounds were 
also tested for their ability to induce the bacterial SOS system in 
the Bacillus subtilis Comptest. In this system, cis-platinum similarly 
showed greater inducing ability than did the ruthenium complexes. 


24398 Correlation between lead retention and intestinal 
pinocytosis in the suckling mouse. Keller, C.A.; Doherty, 
R.A. (Univ. of Rochester, NY). American Journal of Physiol- 
ogy ; 239: G114-G122(1980). 

Young animals absorb and retain a greater fraction of an oral 
dose of lead than do adult animals. It has been proposed that pino- 
cytotic activity in young animals is partially responsible for the in- 
creased lead retention and absorption. Radiolabeled lead (5 mg/kg) 
and polyvinylpyrrolidone (PVP, 50 mg/kg) were administered 
orally to 12-day-old suckling mice and to adult mice, and the 
uptake of lead and PVP was determined periodically during a 6- 
day interval. Intestinal tissue from the distal jejunum and ileum 
were found to contain the greatest quantities of both lead and PVP. 
Pretreatment of suckling mice with cortisone acetate resulted in de- 
creased content of lead and PVP within tissue of the intestine, and 
decreased whole-body lead retention. Cortisone pretreatment pro- 
duced lower lead concentrations in blood, brain, kidney, and liver. 
Lead and PVP uptake into intestinal tissue of adult mice was much 
less than uptake in suckling pups. Cortisone pretreatment of adult 
mice had no effect on whole-body lead retention or intestinal tissue 
content of lead or PVP. 


24399 Sulfur dioxide effects on yield and seed quality in 
field-grown soybeans. Sprugel, D.G.; Miller, J.E.; Muller, 
R.N.; Smith, H.J.; Xerikos, P.B. (Argonne National Lab., 
IL). Phytopathology ; 70: No. 12, 1129-1133(1980). 

Field plots of soybeans were periodically exposed to elevat- 
ed levels of sulfur dioxide with an open-air fumigation system 
which minimized disruption of the normal crop environment. Al- 
though visible injury was observed in only two plots, yield at har- 
vest was reduced in every fumigated plot compared to nearby unfu- 
migated control plots. These yield decreases ranged from 5% to 
48% and were somewhat greater than might have been expected 
from previous studies. Yield reductions seemed to be due to de- 
creases in both the mean weight per seed and the number of seeds 
per plant. Seed quality was affected less than seed yield, although 
at the higher exposure levels protein content decreased slightly and 
concentrations of some mineral elements were altered. 


24400 Open-air fumigation system for investigating sulfur 
dioxide effects on crops. Miller, J.E.; Sprugel, D.G.; Muller, 
R.N.; Smith, H.J.; Xerikos, P.B. (Argonne National Lab., 
IL). Phytopathology ; 70: No. 12, 1124-1128(1980). 

An open-air fumigation system for treating large field plots 
of crop plants with sulfur dioxide (SO2) has been designed and 
tested. The fumigation system consists of an array of pipes suspend- 
ed over the field plots through which SOz gas is released at con- 
trolled rates. The data from 2 yr experiments (three plots in 1977 
and five in 1978) were examined for temporal and spatial variations 
in SO, concentrations. The SO2 concentrations in the plots fluctuat- 
ed with time due to changing wind speed and turbulence, although 
the SO: concentrations could be controlled within given ranges by 
adjustment of the SO release rates. Statistical analysis indicated 
that the SO. concentrations (1-min averages) were neither normally 
nor log-normally distributed, and generally appeared to be interme- 
diate between the two. The technique is discussed with regard to 
its suitability for air pollutant-crop effects studies. 


24401 Dynamics of cadmium-stressed plankton communi- 
ties. Marshall, J.S.; Mellinger, D.L. (Argonne National 
Lab., IL). Canadian Journal of Fisheries and Aquatic Science 
; 37: No. 3, 403-414(1980). 

Structural and functional responses of plankton communities 
to cadmium stress were studied during 1977 in Lake Michigan 
using small-volume (8 L) completely sealed enclosures, and in 
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Canada’s Experimental Lakes Area (ELA) Lake 223 using large- 
volume (1.5 x 10° L) open-surface enclosures. In Lake Michigan, 
reductions of the average abundance of microcrustaceans by cadmi- 
um were significantly greater in light or shallow epilimnetic incuba- 
tions than they were in dark or deep epilimnetic incubations. Meas- 
urements of dissolved oxygen indicated that this interaction with 
light (depth) was an indirect effect due to a reduction of photosyn- 
thesis and primary production. In the ELA Lake 223 experiment, 
the reducing effect of cadmium on zooplankton density increased 
up to 31 d after Cd enrichment and then decreased, probably due 
to decreasing Cd concentrations in the water. 


24402 Lung clearance of particles in two strains of rats. 
Ferin, J.; Morehouse, B. (Univ. of Rochester, NY). pp 251- 
257 of Experimental lung research. New York, NY; Else- 
vier North Holland, Inc. (1980). 

Two strains of commonly used experimental rats were com- 
pared with regard to lung clearance of TiO: particles. The Fisher 
344 inbred rats retained predictably fewer particles after a 7-h expo- 
sure than the larger outbred Long-Evans rats. This fact can be ex- 
pected in view of the different lung size of the two strains. In addi- 
tion, clearance of the retained particles was significantly slower in 
Fisher 344 rats. Differences in lung clearance capacity of different 
animal strains should be considered when experiments in inhalation 
toxicology are performed. 


24403 Inhibition of phorbol ester-induced polyamine ac- 
cumulation in mouse epidermis by anti-inflammatory steroid. 
Weeks, C.E.; Slaga, T.J. (Oak Ridge National Lab., TN). 
Contract W-7405-ENG-26. Biochemical and Biophysical Re- 
search Communications ; 91: No. 4, 1488-1496(28 Dec 1979). 
Application of the tumor-promoting phorbol diester 12-O-te- 
tradecanoyl-phorbol-13-acetate to mouse epidermis causes a large 
increase in the activity of ornithine decarboxylase and in polyamine 
accumulation. Concurrent application of fluocinolone acetonide, an 
anti-inflammatory steroid that dramatically inhibits tumor promo- 
tion, resulted in a dose-dependent decrease in the 12-O- 
tetradecanoylphorbol-13-acetate-stimulated ornithine decarboxylase 
activity and the subsequent rise in spermidine levels. Spermine and 
putrescine levels were not greatly affected by fluocinoline aceton- 
ide treatment except that maximal putrescine values occurred later 
in time. Doses of the glucocorticoid as low as 0.1 yg inhibited the 
12-O-tetradecanoylphorbol-13-acetate-induced ornithine decarboxy- 
lase activity by as much as 50% and the rise in spermidine accumu- 
lation by 30% after coincident treatment of female Sencar mice. 


24404 Mutagenicity and cytotoxicity of nineteen hetero- 
cyclic mustards (ICR compounds) in cultured mammalian 
cells. Fucose, J.C. (Oak Ridge National Lab., TN); O'Neill, 
J.P.; Peck, R.M.; Hsie, A.W. Contract W-7405-ENG-26. 
Cancer Research ; 39: 4875-4881(Dec 1979). 

The mutagenicity and cytotoxicity of 19 ICR compounds, 
including 6 reported previously, have been determined in the Chi- 
nese hamster ovary/hypoxanthine-guanine 
phosphoribosyltransferase system. As with other physical and 
chemical agents, ICR 170 and 191 exhibit a phenotypic expression 
time of 7 to 9 days, independent of concentrations tested. Thirteen 
of these compounds are mutagenic. At equimolar concentrations, 
the compounds with the tertiary amine-type side chain (ICR 217, 
340, 355, 368, 170, and 292) are more mutagenic than the com- 
pounds with the secondary amine-type side chain (ICR 449, 371, 
191, and 372). All secondary amine types show a plateau in their 
concentration-dependent mutagenesis curves at 3 to 4 4M. Shorten- 
ing of the side chain by one carbon (ICR 171) results in a reduced 
mutagenicity. Substitution of a sulfur atom for a nitrogen in the side 
chain (ICR 342) increases both mutagenicity and cytotoxicity. The 
presence of two 2-chloroethyl groups on the side chain (ICR 220) 
also results in greatly increased cytotoxicity and mutagenicity. 
When the 2-chloroethyl group of ICR 340, 372, 292, 191, or 170 is 
replaced by a 2-hydroxyethyl group (ICR 340-OH, 372-OH, 292- 
OH, 191-OH, or 170-OH), a mutagenically inactive compound re- 
sults which remains toxic. Replacement of the amine linkage with 
an ether linkage (ICR 283) also yields a mutagenically inactive 
compound. 
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24405 Virucidal activity of retinal. Reinhardt, A. 
(Lehigh Univ., Bethlehem, PA); Sands, J.A.; Snipes, W. An- 
timicrobial Agents and Chemotherapy ; 16: No. 3, 421- 
423(Sep 1979). 

Herpes simplex virus type 2 and simian virus 40 were rapidly 
inactivated by retinal at micromolar concentrations. Other fat-solu- 
ble vitamins, particularly vitamin A derivatives, were also active 
against herpes simplex virus type 2 and several lipid-containing bac- 
teriophages. 


24406 Effects of weak or non-carcinogenic polycyclic hy- 
drocarbons on 7,12-dimethylbenz(a)anthracene and 
benzo(a)pyrene skin tumor-initiation. Slaga, T.J. (Oak Ridge 
National Lab., TN). Contract W-7405-ENG-26. Cancer Let- 
ters (Shannon, Ireland) ; 7: 51-59(1979). 

Benzo(e)pyrene (B[e]P) inhibited 7,12- 
dimethylbenz(a)anthracene (DMBA) skin tumor-initiation in mice 
by 84%, whereas pyrene and fluoranthene inhibited DMBA initi- 
ation by 50 and 34%, respectively. However, B[e]P, pyrene and 
fluoranthene had either no significant effect or a slight enhancing 
effect on benzo(a)pyrene (B[a]P) skin tumor-initiation. In addition, 
B(e)P had essentially no effect on the initiating ability of (+- 
)B(a)P-78,8a-diol-9a,10a-epoxide. As a tumor-initiator, B(e)P was 
found to have very weak activity at a 252 g/level (0.4 papillomas/ 
mouse at 40 weeks) and no activity at 100 wg. When given at a 
dose of 100 wg twice weekly, B(e)P induced 2.1 papillomas/mouse 
at 30 weeks, and 25% of the mice had carcinomas at 40 weeks. 
However, B(e)P carcinogenic activity is weak when compared to 
B(a)P, which can induce a comparable tumor response at a dose of 
100 pg twice weekly after DMBA initiation, it induced 4.5 papillo- 
mas/mouse at 30 weeks and a 45% carcinoma incidence at 40 
weeks, which was approximately twice as effective as B(e)P alone. 
The data show that B(e)P is a very weak tumor initiator, a weak 
complete carcinogen, a moderate tumor promoter, possibly a weak 
co-tumor-initiator when given with B(a)P, and a potent anti-tumor 
initiator when given with DMBA. The anti-tumor initiating and co- 
tumor-initiating effects of B(e)P appear to be related to its ability to 
modify the conversion of the tumor initiator into an electrophilic 
intermediate(s) which are capable of covalently binding to DNA. 
In addition, B(e)P induced epidermal cellular proliferation which 
may be related to its promoting ability. 


24407 Pulmonary fibrosis: a possible mechanism. Has- 
chek, W.M.; Witschi, H. (Oak Ridge National Lab., TN). 
Contract W-7405-ENG-26. Toxicology and Applied Pharma- 
cology ; 51: 475-487(1979). 

The hypothesis that pulmonary fibrosis, a chronic and incur- 
able respiratory disease in man, could develop if reepithelialization 
following acute lung damage was compromised by a second toxic 
agent was investigated. Previous work suggested that in the lung 
dividing alveolar type II cells are more susceptible to the cytotoxic 
effect of oxygen than dividing interstitial cells. Male BALB/c mice 
were injected ip with 400 mg/kg butylated hydroxytoluene (BHT) 
and placed immediately in 70% oxygen or air for 6 days. In vivo 
incorporation of thymidine into pulmonary DNA was significantly 
inhibited by exposure to oxygen 2 and 4 days after BHT alone. 
Animals exposed to oxygen following BHT developed extensive in- 
terstitial fibrosis by Day 14, as determined by both hydroxyproline 
analysis and histopathological examination. No fibrosis developed in 
mice treated with oxygen alone or when oxygen treatment was de- 
layed until 7 days following BHT injection. Mice treated with BHT 
alone showed only slight lung fibrosis. The minimum length of ex- 
posure to oxygen resulting in increased lung hydroxyproline was 24 
h. Pretreatment for 7 days with oxygen, followed by BHT, did not 
enhance the development of fibrosis. The combined effects of BHT 
and oxygen, when given in the correct temporal sequence, were 
synergistic and not simply additive. We concluded that pulmonary 
fibrosis can result from interaction between an agent causing acute 
lung damage and a second toxic agent which comprises reepithelia- 
lization. 


24408 Variation of photosynthesis in Elodea densa with 
pH and/or high CO, concentrations. Weber, J.A.; Tenhunen, 
J.D.; Yocum, C.S.; Gates, D.M. (Univ. of Michigan, Ann 
Arbor). Photosynthetica (Prague) ; 13: No. 4, 454-458(1979). 

At high inorganic carbon concentration (5 to 20 mM), the 
photosynthetic response of Elodea densa (Planch.) Casp. to varying 
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pH from 5 to 9 was characterized by a peak. The position of the 
peak shifted toward lower pH with decreasing inorganic carbon 
concentration. Experiments in which inorganic carbon concentra- 
tion was varied at constant pH showed that the decreasing rate of 
photosynthesis at high concentrations was related to CO: concen- 
trations greater than 1 mM. 


24409 Interaction of benzo[a]pyrene diol-epoxide with 
nuclei and isolated chromatin. Kootstra, A.; Slaga, T.J.; 
Olins, D.E. (Oak Ridge National Lab., TN). Contract W- 
7405-ENG-26. Chemico-Biological Interactions ; 28: 225- 
236(1979). 

Chicken erythrocyte chromatin and nuclei were labeled with 
benzo[a]pyrene (B[a]P) diol-epoxide (anti) and digested with micro- 
coccal nuclease to mono- and dinucleosomes. Analysis of the distri- 
bution of the carcinogen showed that the internucleosomal region 
bound 3 to 4 times more carcinogen per unit DNA than did nucleo- 
somes. The enhanced binding of the ultimate carcinogen to the in- 
ternucleosomal region was similar when isolated chromatin or 
nuclei were used for in vitro labeling. Furthermore, isolation of the 
histone core proteins, H2A, H2B, H3, and H4, revealed that only 
15% of the carcinogen was associated with the histones and that 
the majority of the carcinogen was bound to chromosomal DNA. 
Fluorography of purified nucleosomal histones showed that the co- 
valent association of the carcinogen was mainly with histones H3 
and H2B. 


24410 Methods for detecting carcinogens and mutagens 
with the Salmonella/mammalian-microsome mutagenicity test. 
Ames, B.N.; McCann, J.; Yamasaki, E. (Univ. of California, 
Berkeley). Contract AT(04-3)34P.A.156. Mutation Research 
; 31: 347-364(1975). 

We describe in this paper the general methods for using the 
Salmonella/microsome test as a mutagenesis screening system. The 
methods described include the standard plate test, the use and stor- 
age of the bacterial tester strains, preparation and use of the liver 
homogenates (Sg), and the methods of inducing the rats for elevated 
microsomal enzyme activity. The application of this test system to 
screening large numbers of compounds, and the interpretation of 
test results is also discussed. 


24411 Effects of soil temperature and zinc application on 
yields and micronutrient content of four crop species grown 
together in a glasshouse. Wallace, A. (Univ. of California, 
Los Angeles); Romney, E.M.; Hale, V.Q.; Hoover, R.M. 
Contract AT(11-1)-34. Agronomy Journal ; 61: 567-568(Jul 
1969). 

Four species of plants were grown together in Dinuba sandy 
loam in pots which were placed in temperature controlled tanks to 
give root temperatures of 14, 20, and 26°C. Zinc labeled with Zn 
had been added to half of the pots. Vegetative yields of two crops, 
®Zn contents, and micronutrient and phosphorus contents of the 
plants were tabulated. Yields generally increased with soil tempera- 
ture with or without zinc application. Cotton yields responded to 
zine at the low soil temperature, bush bean yields at the high soil 
temperature, and corn responded at all three temperatures used. 
Zinc content tended to increase with soil temperature; the increase 
was significant in cotton without added zinc and in soybean either 
with or without added zinc. Plant phosphorus tended to increase 
with soil temperature, and there was a slight interaction with zinc 
contents. There was some tendency for copper and manganese in 
plants to increase with zinc; iron did also but to a much lesser 
extent. Copper tended to increase with soil temperature but manga- 
nese tended to decrease at the high temperature. Boron varied for 
species only and aluminum decreased with increasing temperature. 


5604 Other Environmental Pollutant Effects 
REFER ALSO TO CITATION(S) 23259 


24412 (LA—8831-MS) Lack of effect of 60-Hertz fields 
on growth of cultured mammalian cells. Tobey, R.A.; Price, 
H.J.; Scott, L.D.; Ley, K.D. (Los Alamos National Lab., 
NM (USA)). May 1981. Contract W-7405-ENG-36. 9p. 
NTIS, PC A02/MF AOl1. Order Number DE81023992. 
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An initial series of studies carried out with a vessel which 
permitted exposure of cultured CHO cells to 1 mV/m 60-Hz fields 
yielded a pronounced reduction in growth rate. Because of suspi- 
cions that the effects on growth were due to something other than 
the 60-Hz field, the initial chamber was examined for generation of 
arcing and coronal effects, and a modified chamber yielding the 
same order of magnitude of 60-Hz field, but free of electrical arti- 
facts, was utilized for growth studies. The results obtained demon- 
strated that the effects on growth observed with the initial chamber 
did not result from the electric field, but instead appeared to be at- 
tributable to arcing and coronal effects. 


24413 (LBL—11700, pp 102-105) Biological effects of 
magnetic fields. Tenforde, T.S.; Gaffey, C.T.; Raybourn, 
M.S.; Roots, R.J.; Levy, L.; Dixon, J.D. Mar 1981. NTIS, 
PC A08/MF AOI. 

In Biology and medicine division annual report, 1979-1980. 

Magnetic field interactions, and their unledeios mecha- 
nisms, are being studied in experimental animals and in selected 
tissue, cellular, and molecular systems that are potentially sensitive 
to this form of non-ionizing radiation. A major programmatic ob- 
jective is to obtain baseline data to establish magnetic field exposure 
guidelines for industrial and research facilities and, in particular, for 
newly developing energy technologies, including fusion reactors, 
magnetohydrodynamic systems and magnetic energy-storage rings. 
A brief summary is given of results obtained during the past year in 
several selected research areas within the magnetic field bioeffects 
program. The effects of exposure to dc magnetic fields up to 20 kG 
strength on the physiological performance of experimental animals 
is being evaluated from functional measurements on the cardiac, 
neural, visual and hematopoietic systems. Other measurements on 
test animals exposed to dc fields include the monitoring of activity 
and neurobehavioral parameters, and the automated recording of 
several circadian parameters including deep-body temperature and 
respiration. Another area of investigation involves the measurement 
of structural and functional alterations in macromolecular systems 
exposed to high dc magnetic fields. Of particular interest are dia- 
magnetic macromolecules that have differing magnetic susceptibili- 
ties along orthogonal symmetry axes, and which consequently ex- 
hibit orientation in a de magnetic field. Examples of macromole- 
cules with this property are retinal photopigments, DNA in solu- 
tion, and chloroplasts. 


24414 (LBL—11700, pp 120-124) Volcanic ash: analysis 
of human lung specimens. Hayes, T.L.; Bastacky, S.J.; Finch, 
G.L.; Hook, G.R. Mar 1981. NTIS, PC A08/MF AO1. 

In Biology and medicine division annual report, 1979-1980. 

Lung specimens obtained at surgery from human populations 
exposed to volcanic ash from Mt. St. Helens were analyzed in the 
frozen-hydrated state by scanning electron microscopy (SEM). 
Other lung specimens were analyzed for distribution and major ele- 
ment composition of particulates by SEM and x-ray analysis of bulk 
material. Results indicate that a high degree of chemical heteroge- 
neity exists in the specimens collected to date. In lavaged pulman- 
ary macrophage cells exposed in vitro to volcanic ash, individual 
particles in the cells exhibited more than a tenfold range in elemen- 
tal concentration. Single particle concentrations of 12 chemical ele- 
ments were measured. (RJC) 


24415 (PB—81-102923) Highway noise criteria study: 
outdoor/indoor noise isolation. Final report. Donavan, P.R.; 
Flynn, D.R.; Yaniv, S.L. (National Engineering Lab. 
(NBS), Washington, DC (USA)). Aug 1980. 183p. NTIS, 
PC A09/MF AOl. 

This report documents a series of measurements of the out- 
door-to-indoor noise isolation provided by nine houses in the Wash- 
ington, DC. area. These measurements were carried out as part of a 
large research program developed to identify and quantify the im- 
portant physical parameters which affect human response to time- 
varying traffic noise and to investigate various procedures for 
rating such noise so as to enable reliable predictions of subjective 
response to the noise. While a small truck was driven past each test 
house, simultaneous recordings were made of the sound level at 
three outdoor microphones and at four indoor microphones (three 
of which were positioned at representative listener positions). These 
recordings were analyzed to yield one-third octave band sound 
levels as functions of time and from these levels outdoor-to-indoor 
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level differences were computed. Analyses are given of the influ- 
ence of different experimental variables. It is found that micro- 
phone placement, both indoors and outdoors, is the major source of 
measurement uncertainty. The data from this study are in good 
agreement with sound isolation data reported in the literature for 
houses in colder climates. 
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REFER ALSO TO CITATION(S) 23631, 23634, 24169, 24342 


24416 (ANL/CNSV-TM—61) Potential health and safety 
impacts from distribution and storage of alcohol fuels. Rosen- 
berg, S.E.; Gasper, J.R. (Argonne National Lab., IL 
(USA)). Jun 1980. Contract W-31-109-ENG-38. 33p. NTIS, 
PC A03/MF AOl1. 

This assessment includes three major sections. Section 1 is a 
synopsis of literature on the health and safety aspects of neat alco- 
hols, alcohol-gasoline blends, and typical gasoline. Section 2 identi- 
fies the toxic properties of each fuel type and describes existing 
standards and regulations and suggests provisions for establishing 
others. Section 3 analyzes the major safety and health risks that 
would result from the increased use of each type of alcohol fuel. 
Potential accidents are described and their probable impacts on oc- 
cupational and public populations are determined. An attempt was 
made to distill the important health and safety issues and to define 
gaps in our knowledge regarding alcohol fuels to highlight the fur- 
ther research needed to circumvent potential helth and safety prob- 
lems. 


24417 (CONF-810253—1) Animal methods for toxicity 
testing. Griesemer, R.A. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 17p. NTIS, PC 
A02/MF AO1. 

From Symposium on trends in bioassay methodology; Wash- 
ington, DC, USA (18 Feb 1981). 

The present use of animals in toxicity testing is described. 
The advantages and limitations of using animals are indicated. 
(ACR) 


24418 (EGG-SD—5420) Fort Hall Russet chemical fire. 
Silverthorne, R.L. Jr. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Apr 1981. Contract AC07-761D01570. 5ip. NTIS, 
PC A04/MF AOl1. 

Real time air monitoring equipment was used to identify air- 
borne concentration levels at the time of the emergency. There 
were approximately 58 different chemicals involved in the fire; 
therefore, the air monitoring equipment was not able to specifically 
identify the materials, but only estimated the concentration in ppM 
(part per million). The highest level reported to the EPA Project 
Officer was 10 ppM, which occurred only occasionally during the 
cleanup operation. The wind direction was such that it carried the 
toxic vapors away from the dwellings. Results from the Idaho State 
Laboratory on samples submitted by the EG and G Industrial Hy- 
giene Section indicated that the community exposure to airborne 
chemicals (pesticides) during the cleanup operation was within ac- 
ceptable limits. All passive air sampling results from Utah Biomedi- 
cal Test Laboratoy (UBTL) were negative. There was no informa- 
tion obtained that would give an estimate of fire fighter and local 
residents exposure to the various chemicals during the actual fire. 


24419 (ORNL/TM—7680) Publications in Life Sciences 
Synthetic Fuels of Oak Ridge National Laboratory. Rickert, 
L.W.; Seiber, J.L. (comps.). (Oak Ridge National Lab., TN 
(USA)). Jun 1981. Contract W-7405-ENG-26. 142p. NTIS, 
PC A07/MF AOl1. Order Number DE81023869. 

This list of publications represents the principal elements of 
the Life Sciences Synthetic Fuel Program at Oak Ridge National 
Laboratory, namely: (1) characterization, measuring, and monitor- 
ing research to develop sampling and analytical tecniques and sur- 
veillance instrumentation; (2) industrial hygiene efforts to identify 
and monitor potential health hazards to employees; (3) biological 
studies centered on the identification and screening of potentially 
hazardous materials and assessment of dose-response relationships 
for chronic or acute exposures; (4) environmental transport analyses 
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to investigate material dispersion, reconcentration, and impact on 
biological communities; (5) environmental control research to de- 
velop techniques for effluent and emission reduction; and (6) assess- 
ments concerned with optimizing plant siting and operation 
through development and applications of methods for risk analysis. 
Publications are listed by author and by division affiliation. A per- 
muted title index and a broad subject index are included. 


24420 (PNL—3450) Overview of DOE Radiation Expo- 
sure Information Reporting System (REIRS). Fix, J.J.; Bris- 
coe, G.J.; Selby, J.M.; Vallario, E.J. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). May 1981. Contract 
AC06-76RL01830. 46p. NTIS, PC A03/MF AO1. 

The purpose of the study is to determine the adequacy of the 
present system, identify any necessary short-term improvements and 
propose feasible alternatives for an improved system. The study in- 
cludes topical reports as follows: current Personnel Dosimetry 
Practices at DOE Facilities; overview of DOE Radiation Exposure 
Information Reporting System (REIRS); and alternatives to Pro- 
vide Upgraded Occupational Exposure Record System. This study 
constitutes the second report and was a joint effort between Bat- 
telle Northwest and EG and G, Idaho Falls. EG and G has been 
responsible for the respository since the fall of 1978. 
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24421 Deformation of the southeast part of the Columbia 
Plateau. Hooper, P.R. (Washington State Univ., Pullman); 
Camp, V.E. Geology ; 9: No. 7, 323-328(Jul 1981). 

Four structural elements north of the Olympic-Wallowa lin- 
eament in the southeast part of the Columbia Plateau (Washington, 
Idaho, and Oregon) are (1) the offlap of progressively younger 
basalt units from prebasalt topographic highs; (2) east-west open 
folds associated with reverse faulting; (3) northwest-southeast, 
northeast-southwest, and north-south faults with predominantly 
vertical displacement; and (4) vertical north-northwest-south-south- 
east feeder dikes. These may be explained by (1) a regional east to 
west tilting of the plateau caused by the isostatic rise of older rocks 
on the eastern margin; (2) a stress regime with a horizontal maxi- 
mum principal stress in a north-northwest-south-southeast direction, 
and a horizontal minimum principal stress in a west-southwest-east- 
northeast direction; and (3) reactivation of an older northwest- 
southeast, northeast-southwest, and north-south structural grain in 
the pre-Miocene basement. The stress regime is similar to that en- 
visaged for the area southwest of the Olympic-Wallowa lineament, 
and the difference in the type of deformation on either side of that 
feature may be attributed to differences in the thickness of the crust 
across the ancient boundary. 


5802 Geophysics 


24422 (LBL—12467) Large-volume tests in rock mechan- 
ics. Watkins, D.J.; Thorpe, R.K. (Lawrence Berkeley Lab., 
CA (USA); Lawrence Livermore National Lab., CA 
(USA)). Apr 1981. Contract W-7405-ENG-48. 14p. (CONF- 
810559—1). NTIS, PC A02/MF AOl1. 

From Conference on properties of materials under extreme 
conditions; Los Alamos, NM, USA (18 May 1981). 

Few laboratory tests have been performed on rock speci- 
mens with principal dimensions in excess of 30 cm. While available 
data have shown that sample size can have a major influence on 
measured properties, the magnitude of these effects remains uncer- 
tain. Interpretation of laboratory data is further complicated by the 
effects of sample disturbance, stress relief, and the inability to fully 
reproduce in situ boundary conditions. In situ methods of testing 
enable more representative volumes of a rock mass to be studied in 
a relatively undisturbed state, but are limited by uncertainties of 
boundary conditions and the inability to reproduce generalized 
stress conditions. For engineering design, rock mass properties must 
be estimated by synthesis of data from a variety of laboratory and 
in situ testing procedures, rock mass classification, and fracture 
characterization techniques. An experimental program to study the 
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strength and permeability of a 1.0m diameter by 2.0m high speci- 
men of granitic rock provides an example of large volume labora- 
tory tests. This sample failed in unconfined axial stress was in- 
creased from zero to 5.56 Mpa, the permeability of the specimen 
decreased from 5.25cm/sec to 0.5cm/sec, but then increased to 
some 2.0cm/sec due to shear dilatancy and fracture opening associ- 
ated with failure of the sample. 


24423 (UCID—18928) Properties of ambient seismic 
noise and summary of noise spectrum in the vicinity of RSTN 
sites. Taylor, S.R. (Lawrence Livermore National Lab., CA 
(USA)). 26 Jan 1981. Contract W-7405-ENG-48. 48p. NTIS, 
PC A03/MF AOl1. Order Number DE81024156. 

The general characteristics of seismic noise are reviewed in 
terms of its source, mode of propagation, seasonal variations, and 
variation with depth. The characteristics of the noise spectrum as a 
function of depth are important for extrapolating surface noise sur- 
veys to the expected noise in a borehole. A literature review of 
measured noise spectra in the vicinity of the five proposed Regional 
Seismic Test Network sites is combined with direct noise meas- 
urements from the National Seismic Station at the Cumberland Pla- 
teau Observatory and the LRSM station at Red Lake, Ontario. Re- 
sults from a recent noise survey in the Adirondacks and Black Hills 
are also reviewed. Minimum noise values at all five Regional Seis- 
mic Test Network sites are tabulated at 1 Hz and appear to be 
higher than those of the low noise model of Brune and Oliver 
(1959). 


24424 Estimates of vertical crustal strain rates along the 
western margins of the Colorado Plateau. Hamblin, W.K. 
(Brigham Young Univ., Provo, UT); Damon, P.E.; Bull, 
W.B. Geology ; 9: No. 7, 293-298(Jul 1981). 

Dating of basalts of late Cenozoic age that have been dis- 
placed by recurrent movement along fault systems of the western 
Colorado Plateau indicates that perennial streams downcut quickly 
after uplifts. The rate of downcutting of the offset basalts upstream 
from a fault is largely a function of the amount of uplift. Minimum 
uplift rates can be estimated by comparing present stream profiles 
to the profiles that existed before extrusion of the lava flows. A 
preliminary study of the valleys of the Virgin River and adjacent 
drainage systems indicates that the estern margin of the Basin and 
Range province has been rising in relative altitude at roughly 25 
m/m.y. Grand Wash area, at least 90 m/m.y. in the block between 
the Grand Wash and Hurricane faults, and 390 m/m.y. in the block 
east of the Hurricane fault. 


24425 Cortlandt-Beemerville magmatic belt: a probable 
late Taconian alkalic cross trend in the central Appalachians. 
Ratcliffe, N.M. (Geological Survey, Reston, VA). Geology ; 
9: No. 7, 329-335(Jul 1981). 

A belt of alkalic to alkalic-calcic pipes, lamprophyres, and 
intrusive complexes of probable Late Ordovician age extends from 
the Peach Lake-Croton Falls area of Westchester County, New 
York, about 100 km S80°W to Beemerville, New Jersey. The rocks 
are intruded across a Taconic dynamothermal belt ranging from sil- 
limanite grade on the east to chlorite grade on the west. Foliated 
Middle Ordovician and older rocks containing slaty cleavage or 
coarser grained metamorphic fabrics are crosscut by dikes that are 
posttectonic to late syntectonic relative to the Taconian dynamoth- 
ermal events. Analysis of thrust faults and fold structures within 
this belt suggests that this cross-grain belt of alkalic to weakly alka- 
lic rocks intruded steeply dipping brittle fractures trending N40° to 
50°W, N35° to 60°E, and N70° to 80°E and along more ductile 
zones trending N20° to N70°E. This plutonic activity was restricted 
to a discrete east-west belt. The clear posttectonic to syntectonic 
nature of the dikes and the spatial and temporal association with 
Ordovician tectonism suggest that magmatic activity may be related 
to fracturing of mantle rock at the junction of two salients of Ta- 
conic age that intersect in the New York recess. The tectonic set- 
ting of the intrusive belt is unusual because it is associated in space 
and time with compressional tectonics of the Taconic orogeny, 
rather than with extensional rifting. 
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5803 Mineralogy, Petrology, And Rock Mechanics 


REFER ALSO TO CITATION(S) 24216 


24426 (UCID—19061) Geomechanics experiments on 
large-volume samples. Costantino, M. (Lawrence Livermore 
National Lab., CA (USA)). Apr 1981. Contract W-7405- 
ENG-48. 39p. NTIS, PC A03/MF AOl. Order Number 
DE81024155. 

There is a current surge of interest within the Geomechanics 
community in experimenting on large volume samples (> 1m‘). 
Recent studies and workshops have identified a clear need to make 
physical, chemical, and electromagnetic measurements on these 
large samples, either in situ or in the laboratory. Several LLNL 
programs can benefit directly from a large volume experimental fa- 
cility. This article presents a review of large volume experimenting 
and some options for its implementation at LLNL. 


24427 (UCRL—53128) Thermal properties of Avery 
Island salt to 573°K and 50-MPa confining pressure. 
Durham, W.B.; Abey, A.E. (Lawrence Livermore National 
Lab., CA (USA)). 24 Mar 1981. Contract W-7405-ENG-48. 
16p. NTIS, PC A02/MF A0Ol1. Order Number DE81024072. 

Thermal conductivity, thermal diffusivity, and thermal linear 
expansion were measured on two samples of Avery Island rock salt 
up to simultaneous temperatures and pressures of 573°K and 50 
MPa. Thermal conductivity at room temperature measured 6.3 +- 
0.6 W/mK and decreased monotonically to 3.3 +- 0.4 W/mK at 
573°K. Thermal diffusivity decreased from 3.0 +- 0.8 x 10~® m/s 
at room temperature to 1.4 +- 0.5 x 10~® m?/s at 573°K. Thermal 
linear expansivity increased from 4.8 +- 0.3 x 10-5 K~' at room 
temperature to 5.6 +- 0.3 x 10-° K~' at 573°K. The thermal prop- 
erties showed no measurable (+-5%) dependence on confining 
pressure from 0 to 50 MPa for any temperature tested. The thermal 
conductivity values were not distinguishable (+-5%) from intrinsic 
(single crystal) values measured by others. Diffusivity fell about 
20% below intrinsic values, and linear expansivity about 20% 
above intrinsic values. Thermal conductivity values for Avery 
Island salt measured recently by Morgan are as much as 50% lower 
than values measured here and were probably strongly affected by 
sample handling prior to measurement. The pressure independence 
of the thermal properties measured in our study suggests that ther- 
mally-induced microfracturing is nearly nonexistent. This lack of 
thermal cracking is consistent with the high (cubic) symmetry of 
halite. 


24428 Feldspar diagenesis in the Frio Formation, Bra- 
zoria County, Texas Gulf Coast. Land, L.S.; Milliken, K.L. 
(Univ. of Texas, Austin). Contract AC08-79ET27111. Geolo- 
gy ; 9: No. 7, 314-318(Jul 1981). 

Tremendous quantities of detrital feldspar have been dis- 
solved or albitized below about 14000 ft (4267 m) in the Frio For- 
mation (Oligocene), Chocolate Bayou Field, Brazoria County, 
Texas. Some sandstones no longer contain any unmodified detrital 
feldspar grains. Material transfer involved in these reactions is im- 
mense, affecting at least 15% of the rock volume. Thus, albitization 
has important implications for several other diagenetic processes 
that involve feldspars or their components. These processes include 
formation of secondary porosity, precipitation of quartz and car- 
bonate cements, and the evolution of Na-Ca-Cl formation water. 


5805 Oceanography 
REFER ALSO TO CITATION(S) 23130, 23131, 23132 


64 PHYSICS RESEARCH 


6401 Astrophysics And Cosmology 
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24429 (LA-UR—81-1247) Rocket borne solar eclipse ex- 
periment to measure the temperature structure of the solar 
corona via lyman-a line profile observations. Argo, H.V. 
(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 14p. (CONF-810144—1). NTIS, PC A02/ 
MF AOl. 

From Solar eclipse symposium; New Delhi, India (28 Jan 
1981). 

A rocket borne experiment to measure the temperature 
structure of the inner solar corona via the doppler broadening of 
the resonance hydrogen Lyman-a (A1216A) radiation scattered by 
ambient neutral hydrogen atoms was attempted during the 16 Feb 
1980 solar eclipse. Two Nike-Black Brant V sounding rockets car- 
rying instrumented payloads were launched into the path of the ad- 
vancing eclipse umbra from the San Marco satellite launch platform 
3 miles off the east coast of Kenya. 


24430 (LA-UR—81-1453) Los Alamos synchronous orbit 
data set. Baker, D.N.; Higbie, P.R.; Belian, R.D.; Hones, 
E.W.; Klebesadel, R.W. (Los Alamos Scientific Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 3lp. (CONF- 
810585—1). NTIS, PC A03/MF AOl1. 

From IMS Assessment symposium; Greenbelt, MD, USA 
(21 May 1981). 

Energetic electron (30-15000 keV) and proton 145 keV to 
150 MeV) measurements made by Los Alamos National Laboratory 
sensors at geostationary orbit (6.6 R/sub E/) are summarized. The 
instrumentation employed and the satellite positions are described. 
The spacecraft have been variously located, but in their present 
configuration the Los Alamos satellites designated 1976-059, 1977- 
007, and 1979-053 are located, respectively, at ~ 70°W, ~ 70°E, 
and ~ 135°W longitude. Several examples of the high temporal 
and full three-dimensional spatial measurement capabilities of these 
instruments are illustrated by examples from the published litera- 
ture. Discussion is also given for the Los Alamos Synoptic Data 
Set (SDS) which gives a broad overview of the Los Alamos geos- 
tationary orbit measurements. The SDS data are plotted in terms of 
daily average spectra, 3-hour local time averages, and in a variety 
of statistical formats. The data summarize conditions from mid-1976 
through 1978 (S/C 1976-059) and from early 1977 through 1978 (S/ 
C 1977-007). The SDS compilations presented correspond to meas- 
urements at 35°W, 70°W, and 135°W geographic longitude and 
thus are indicative of conditions at 9°, 11°, and 4.8° geomagnetic 
latitude, respectively. The bulk of the SDS report presents data 
plots which are organized according to Carrington solar rotations 
and, as such, the data are readily comparable to solar rotation-de- 
pendent interplanetary conditions. Potential applications of the Syn- 
optic Data Set (available to all interested users in June 1981) are 
discussed. 


6402 Atmospheric Physics 


REFER ALSO TO CITATION(S) 23313, 24430 


24431 (AD-A—088879) In-flight characteristics of the 
topside ionospheric monitor (ssie) on the dmsp satellite flight 
2 and flight 4. Environmental research papers. Rich, F.; 
Smiddy, M.; Sagalyn, R.C.; Burke, W.J.; Anderson, P. 
(Regis Coll., Weston, MA (USA). Research Center). 17 Apr 
1980. Contract F19628-77-C-0122. 29p. NTIS, PC A03/MF 
AOl. 

The Topside Ionospheric Plasma Monitor (SSIE) has been 
successfully flown on the Block 5D DMSP satellites on Flight 2 
and Flight 4. This report describes the value and the limitations of 
these data based on an analysis of in-flight data. The SSIE is useful 
for determining the relative variation of the plasma density along 
the orbit of the satellite on a nearly continuous basis from August 
1977 to February 1980. Variations in plasma density due to daily 
and seasonal changes in the ionosphere can be determined. Vari- 
ations due to geomagnetic storms and substorms can also be deter- 
mined. The instrument is limited during daytime operations by a 
large negative potential caused by the solar panels. During daylight 
operations, thermal ions are accelerated toward the ion sensor and 
thermal electroncs are deflected away. On F4, a series of four float- 
ing bias potentials between the instruments and the spacecraft 
ground was installed and has proven successful. These bias poten- 
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tials will be used for SSIE instruments on Flights 5 through 7. Ad- 
ditional design changes for Flights 8 through 10 are discussed. A 
format for archived data types for Flights 5 through 7 is described. 


24432 (AD-A—089100) The perturbation of some atmos- 
pheric mechanisms by emissions from aircraft. Final report. 
Robinson, G.D. (Center for the Environment and Man, 
Inc., Hartford, CT (USA)). Nov 1979. Contract DOT- 
FA77WA-4055. 105p. NTIS, PC A06/MF AOl1. 

The logical basis of the equations which are solved numeri- 
cally in models of atmospheric structure and composition is exam- 
ined, with the conclusion that even the most advanced examples 
must be regarded as empirical devices to be judged by results (some 
of which are impressive). The question of possible change of cli- 
mate resulting from aircraft propulsion emissions into the high at- 
mosphere is briefly reviewed. It is concluded that in the foreseen 
future, any impact of high altitude commercial flight on climate 
will be very small and not detectable against the background of 
natural fluctuations. Measurements of the water vapor content of 
air in the upper troposphere and lower stratosphere are reviewed. 
They are interpreted to indicate that significant upward movement 
of air through a pressure level of about 100 mb, by processes of any 
scale, occurs only in equatorial latitudes, but they leave uncertain 
the mechanism of the upward transfer. Using this hypothesis, the 
mass balance of the nitrogen species is calculated and differences in 
the results of various modeling procedures are exposed. Two phe- 
nomena peculiar to the immediate wake of the aircraft are very 
briefly considered - the first, the possible rapid conversion of NO to 
HNO3 in the hot highly concentrated exhaust, the second, forma- 
tion of condensation trails. It is suggested that in neither problem 
can an investigation be profitably reopened at this time. 


24433 (AD-A—089133) Equatorial spread f: ‘in situ’ 
measurements of electron density temperature and density 
fluctuation power spectra. Memorandum report. 
Szuszczewicz, E.P.; Holmes, J.C. (Naval Research Lab., 
Washington, DC (USA)). 25 Aug 1980. 36p. NTIS, PC 
A03/MF AOl. 

The NRL pulsed plasma probe experiment was successfully 
flown on each of the two PLUMEX rockets during July 1979. The 
experiment provided direct measurements of absolute density N(e), 
temperature T(e) and density fluctuation power spectra with a 
maximum Nyquist frequency of 1 KHz (1 meter resolution at a 1 
km/sec rocket velocity). In the first operation, a number of major 
depletions were distributed througout the F-region, from its bot- 
tomside gradient centered near 260 km, through the F-peak, to a 
topside altitude of 500 km. The F-peak was at 375 km, with 
N(e)(max) = 1/1,300,000 cc (+ or - 10%). The electron energy 
distribution was characterized by T(e) = 1350 (+ or - 250)K with 
no obvious signatures of energy redistribution in and around the de- 
pletions. The most intense ‘in situ’ irregularities occurred on the 
bottomside ledge where gradient scale lengths were found to vary 
between 2 and 25 km. The power spectral density in this region of 
intense irregularities on the bottomside was dominated by a k(-2.5) 
power law over the intermediate wavelength domain K = 2pi/1 
km to k = 2pi/2.5 m. This result supports the role of the collisional 
Rayleigh-Taylor instability in generation intermediate wavelength 
irregularities during the occurrence of equatorial spread-F. 


24434 (LA—8672) Evaluation of some geophysical events 
on 22 September 1979. Hones, E.W. Jr.; Baker, D.N.; Feld- 
man, W.C. (Los Alamos Scientific Lab., NM (USA)). Apr 
1981. Contract W-7405-ENG-36. 20p. NTIS, PC A02/MF 
AOl. 

TIROS-N plasma data and related geophysical data meas- 
ured on 22 September 1979 were analyzed to determine whether 
the electron precipitation event detected by TIROS-N at 00:54:49 
universal time could have been related to a surface nuclear burst 
(SNB). The occurrence of such a burst was inferred from light sig- 
nals detected by two Vela bhangmeters ~ 2 min before the 
TIROS-N event. The precipitation was found to be unusually large 
but not unique. It probably resulted from passage of TIROS-N 
through The precipitating electrons above a pre-existing auroral arc 
that may have brightened to an unusually high intensity from natu- 
ral causes ~ 3 min before the Vela signals. On the othe hand, no 
data were found that were inconsistent with the SNB interpretation 
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of the 22 September Vela observations. In fact, a patch of auroral 
light that suddenly appeared in the sky near Syowa Base, Antarcti- 
ca a few seconds after the Vela event can be interpreted (though 
not uniquely) as a consequence of the electromagnetic pulse of an 
SNB. 


6403 Atomic, Molecular, And Chemical Physics 


24435 (AD-A—088746) Theoretical study of state-to-state 
collisions. Final scientific report 1 may 79-30 apr 80. Hick- 
man, A.P.; Saxon, R.P. (SRI International, Menlo Park, CA 
(USA)). 23 Jun 1980. Contract F44620-75-C-0073. 138p. 
NTIS, PC A07/MF AOl1. 

The probability of making transitions between specifically 
known molecular states by collision processes has been theoretical- 
ly investigated. The following research areas have been studied: 
Collisions of Rydberg states of Na, Rb, and Xe with rare gas atoms 
and with molecules; calculations of potential curves, matrix ele- 
ments, and photodissociation cross sections of CH+; and nonadia- 
batic collision processes between alkali atoms or rare gas metasta- 
bles and diatomic molecules that lead to ion-pair formation. 


24436 (AD-A—088748) Low energy atomic collisions. 
Final report 1 oct 77-30 apr 80. Neynaber, R.H.; Tang, S.Y. 
(IRT Corp., San Diego, CA (USA)). 30 Apr 1980. Contract 
F49620-78-C-0015. 7p. NTIS, PC A02/MF AOl. 

A summary of research performed under AFOSR Contract 
No. F49620-78-C-0015 is given. The contract covered the period 1 
October 1977 - 30 April 1980. The report describes merging-beams 
studies of chemi-ionization and/or ion-molecule reactions. Included 
are investigations of the He*-D, Ne*-Xe, He*-He*, Ar*-Kr*, Ne*- 
Ar*, He*-Ne*, and He(+)-Ne* systems. 


24437 (AD-A—089047) Steady state treatment of relativ- 
istic electron beam erosion. Memorandum report. Sharp, 
W.M.; Lampe, M. (Naval Research Lab., Washington, DC 
(USA)). 3 Sep 1980. 67p. NTIS, PC A04/MF AO1. 

The head of a relativistic electron beam propagating into un- 
ionized or weakly ionized gas is not self-pinched and expands 
freely, causing the beam to take on a ‘trumpet’ shape. The region 
where the beam pinches, referred to as the ‘pinch point’, moves 
steadily back into the beam because of the reduced ionization rate 
at the expanding beam head and energy loss to the induced electric 
field. This beam head ‘erosion’ is modeled by assuming that the 
axial beam profile is stationary in a reference frame moving with 
the pinch point. This assumption allows the beam equations to be 
written in time-independent form, and radial averaging then yields 
a set of one-dimensional ordinary differential equations for the 
beam radius and energy, the mean pinch force, and the background 
conductivity. Solution of these equations with appropriate bound- 
ary conditions gives both the erosion rate and the beam axial struc- 
ture. Results of extensive numerical calculations are presented, 
along with analytic estimates of the erosion rate, degree of current 
neutralization, and axial scale lengths. 


24438 (AD-A—089129) High temperature gas energy 
transfer. Annual summary report 1 Aug 79-31 Jul 80. Rabino- 
vitch, B.S. (Washington Univ., Seattle (USA). Dept. of 
Chemistry). 12 Aug 1980. Contract N00014-75-C-0690. 15p. 
NTIS, PC A02/MF AO1. 

Work under this contract is summarized. Results are de- 
scribed on collisional transfer of vibrational energy by a variety of 
gases on the temperature dependence of transfer efficiency. A novel 
and simple Variable Encounter Method has been applied to the 
study of energy transfer between gas molecules and a wall, at high 
temperatures and high levels of activation, in the transient region. 
Results by the Diffusion Cloud Method are also described. 
(Author) 


24439 (CONF-800944—8) Toward a theory of the initi- 
ation of cancer by ionizing radiation: track structure analysis 
for electrons and alpha particles in water. Pagnamenta, A.; 
Marshall, J.H. (Argonne National Lab., IL (USA)). 1980. 
Contract W-31-109-ENG-38. 12p. NTIS, PC A02/MF AOl. 
Order Number DE81023885. 
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From 7. symposium on microdosimetry; Oxford, UK (8 Sep 
1980). 

Following a method of Kim differential cross sections have 
been constructed in analytical form for the ionization of water by 
electrons and alpha particles. By generalizing Wideroe’s bookkeep- 
ing mmethod the number of higher order delta rays were found. 
(ACR) 


24440 (CONF-801111—42) Current research at NBS 
using synchrotron radiation at SURF-II. Parr, A.C.; Ra- 
kowsky, G.; Ederer, D.L.; Stockbauer, R.L.; West, J.B.; 
Dehmer, J.L. (National Bureau of Standards, Washington, 
DC (USA); Science Research Council, Daresbury (UK). 
Daresbury Lab.; Argonne National Lab., IL (USA)). 1980. 
Contract W-31-109-ENG-38. 7p. NTIS, PC A02/MF AOl. 
Order Number DE81023807. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The National Bureau of Standards (NBS) Synchrotron Ultra- 
violet Radiation Facility (SURF-II) is used in conjunction with a 
high flux normal incidence monochromator for angle resolved wa- 
velength dependent photoelectron studies. The recent work has 
concentrated on studies of the effect of shape resonances on molec- 
ular vibrational intensity distributions as well as the effects of au- 
toionization upon the vibrational intensity distributions over narrow 
wavelength regions. Results for CO, Ne, Ar and Xe will be dis- 
cussed. 


24441 (CONF-801111—43) Using an electrostatic accel- 
erator to determine the stereochemical structures of molecular 
ions. Gemmell, D.S. (Argonne National Lab., IL (USA)). 
1980. Contract W-31-109-ENG-38. 8p. NTIS, PC A02/MF 
A0O1. Order Number DE81023809. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Recent high-resolution measurements on the energy and 
angle distributions of the fragments produced when fast (MeV) mo- 
lecular-ion beams from an electrostatic accelerator dissociate (Cou- 
lomb explode) in thin foils and in gases, offer promising possibilities 
for deducing the stereochemical structures of the molecular ions 
constituting the incident beams. Bond lengths have been determined 
in this way for several diatomic projectiles (H2*, HeH*, CH*, NH’, 
OH™*, N2*, O2*, etc.) with an accuracy of ~ 0.01 A. Hs* has been 
demonstrated (for the first time) to be equilateral triangular and the 
interproton distance measured. Measurements on single fragments 
from CO2*, N2O*, C3H3*, and CH/sub n/* have revealed the gross 
structures of the projectiles. An apparatus has recently been con- 
structed at Argonne to permit precise measurements on fragments 
in coincidence. The apparatus has been tested on a known structure 
(OH2* ). The O-H bond length was found to be 1.0 +- 0.04 A and 
the H-O-H bond angle was measured as 110 +- 2° These values 
are in excellent agreement with those found in optical experiments 
(0.999 A and 110.5°). This Coulomb explosion technique can be ex- 
pected to be refined in accuracy and to be extended to a wide 
range of molecular ions whose structures are inaccessible by other 
means. 


24442 (CONF-801111—44) Physics with fast molecular- 
ion beams. Kanter, E.P. (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. 8 p. NTIS, PC 
A02/MF AOI. Order Number DE81023732. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Fast (MeV) molecular-ion beams provide a unique source of 
energetic projectile nuclei which are correlated in space and time. 
The recognition of this property has prompted several recent inves- 
tigations of various aspects of the interactions of these ions with 
matter. High-resolution measurements on the fragments resulting 
from these interactions have already yielded a wealth of new infor- 
mation on such diverse topics as plasma oscillations in solids and 
stereochemical structures of molecular ions as well as a variety of 
atomic collision phenomena. The general features of several such 
experiments will be discussed and recent results will be presented. 
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24443 (CONF-810231—2) Reversibility effects in disor- 
dered and ordered solids leading to scattered-ion yield en- 
hancements near 180°. Appleton, B.R.; Holland, O.W.; Bar- 
rett, J.H. (Oak Ridge National Lab., TN (USA)). Mar 1981. 
Contract W-7405-ENG-26. 30p. NTIS, PC A03/MF AOI. 
Order Number DE81023228. 

From 5. international conference on ion beam analysis; 
Sydney, Australia (16 Feb 1981). 

A general review is given of the recently discovered phe- 
nomenon of enhanced ion backscattering near 180°. Examples of ex- 
perimental results are presented that illustrate the nature of the en- 
hancement and its basic dependences on angle and depth. It is 
shown that the various aspects of the effect can be reproduced by 
computer simulations that include the effects of trajectory revers- 
ibility, nuclear recoils and detector depth resolution. Measured and 
calculated results are given that illustrate the dependences of the 
enhancement on ion and target parameters. Results are presented of 
the enhancement observed in amorphous Ge and in a single crystal 
of Ge rotated to create a reference spectrum. The enhancement is 
greater for the rotating crystal case demonstrating crystalline ef- 
fects on the enhancement. Also presented are some results for the 
enhancement of the surface yield in a channeling direction of a 
crystal in the 180° geometry; possible application for surface studies 
is discussed. 


24444 (CONF-810548—6) Negative ion formation from 
SF; on hot surfaces. Delmore, J.E. (Exxon Nuclear Idaho 
Co., Inc., Idaho Falls (USA)). 1981. Contract AC07- 
791D01675. 2p. NTIS, PC A02/MF AO1. 

From 29. annual conference on mass spectrometry; Minne- 
apolis, MN, USA (24 May 1981). 

Positive surface ionization is a widely used technique for the 
isotopic analysis of a number of elements. The corresponding nega- 
tive ion technique has found much less use. One of the main rea- 
sons is that hot filaments emit electrons, which are accelerated by 
the potentials on the negative ion lens, and repulsed by the poten- 
tials on the positive ion lens. Negative surface ionization (NSI) 
must then be limited to conditions under which the resulting elec- 
tron current does not become large enough to disrupt the operation 
of the lens due to arcing, charge density defocusing or heating of 
the focus plates. Hot filaments operated in the negative ion mode 
have the potential of ionizing not only by NSI, but also by electron 
attachment. Many molecules attach thermal electrons (<0.5 volts) 
to form negative ions. The electron attachment rate drops off very 
rapidly at electron energies above 0.5 volts. The region in a surface 
ionization source where electrons have such low energy is limited 
to just in front of the filament. The hexafluorides are a group of 
molecules that are of considerable interest for this type of ion 
source. Hexafluorides of S, Se, Te, Mo, W, Re, Ir, Pt, Os, Au and 
U readily form negative ions. All except SFs (ea <0.5 volts) have 
high electron affinities (3 to 10 volts), and SF¢ has a high thermal 
electron attachment rate. Thus SF¢ will form negative ions from an 
electron attachment process, while the others will form negative 
ions from an NSI process. 


24445 (CONF-810720—1) Electron energy-distribution 
functions in gases. Pitchford, L.C. (Sandia National Labs., 
Albuquerque, NM _ (USA)). 1981. Contract AC04- 
76DP00789. 9p. NTIS, PC A02/MF AOl1. 

From 2. international swarm seminar; Oak Ridge, TN, USA 
(22 Jul 1981). 

umerical calculation of the electron energy distribution 

functions in the regime of drift tube experiments is discussed. The 
discussion is limited to constant applied fields and values of E/N 
(ratio of electric field strength to neutral density) low enough that 
electron growth due to ionization can be neglected: (GHT) 


24446 (DOE/ER/01198—1350) Electronic phenomena at 
high pressure. Drickamer, H.G. (Illinois Univ., Urbana 
(USA). Materials Research Lab.). 1981. Contract AC02- 
76ERO1198. 17p. (CONF-810641—1). NTIS, PC A02/MF 
A0i. Order Number DE81014204. 

From Symposium on pressure as a tool and as an environ- 
ment; Washington, DC, USA (8 Jun 1981). 

High pressure research is undertaken either to investigate in- 
trinsically high pressure phenomena or in order to get a better un- 
derstanding of the effect of the chemical environment on properties 
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or processes at one atmosphere. Studies of electronic properties 
which fall in each area are presented. Many molecules and com- 
plexes can assume in the excited state different molecular arrange- 
ments and intermolecular forces depending on the medium. Their 
luminescence emission is then very different in a rigid or a fluid 
medium. With pressure one can vary the viscosity of the medium 
by a factor of 107 and thus control the distribution and rate of 
crossing between the excited state conformations. In rare earth che- 
lates the efficiency of 4f-4f emission of the rare earth is controlled 
by the feeding from the singlet and triplet levels of the organic 
ligand. These ligand levels can be strongly shifted by pressure. A 
study of the effect of pressure on the emission efficiency permits 
one to understand the effect of ligand chemistry at one atmosphere. 
At high pressure electronic states can be sufficiently perturbed to 
provide new ground states. In EDA complexes these new ground 
states exhibit unusual chemical reactivity and new products. 


24447 (DOE/ER/02718—T1) Observation of luminescent 
spectra in low-energy ion-neutral collisions. Progress report, 
June 1, 1980-May 31, 1981. Leventhal, J.J. (Missouri Univ., 
St. Louis (USA)). Jan 1981. Contract AS02-76ER02718. 
24p. NTIS, PC A02/MF A0O1. Order Number DE81011236. 

Work performed during the past year is described. Experi- 
ments on energy pooling in excited atom/excited atom collisions 
and laser enhanced charge transfer were performed. Experimental 
studies of trapping of resonance radiation are also described. 


24448 (LBL—12089) Laser-induced chemical reactions. 
Orel, A.E. (Lawrence Berkeley Lab., CA (USA)). Dec 
1980. Contract W-7405-ENG-48. 126p. NTIS, PC A07/MF 
A01. Order Number DE81023032. 

Thesis. 

A classical model for the interaction of laser radiation with a 
molecular system is derived. This model is used to study the en- 
hancement of a chemical reaction via a collision induced absorp- 
tion. It was found that an infrared laser will in general enhance the 
rate of a chemical reaction, even if the reactants are infrared inac- 
tive. Results for an illustrative analytically solvable model are pre- 
sented, as well as results from classical trajectory studies on a 
number of systems. The collision induced absorption spectrum in 
these systems can be written as the Fourier transform of a particu- 
lar dipole correlation function. This is used to obtain the collision 
induced absorption spectrum for a state-selected, mono-energetic 
reactive collision system. Examples treated are a one-dimensional 
barrier problem, reactive and nonreactive collisions of H + Hz, and 
a modified H + He potential energy surface which leads to a colli- 
sion intermediate. An extension of the classical model to treat laser- 
induced electronically nonadiabatic collision processes is construct- 
ed. The model treats all degrees of freedom, molecular, electronic 
and radiation, in a dynamically consistent framework within classi- 
cal mechanics. Application is made to several systems. Several in- 
teresting phenomena are discovered including a Franck-Condon- 
like effect causing maxima in the reaction probability at energies 
much below the classical threshold, laser de-enhancement of chemi- 
cal reactions and an isotope effect. In order to assess the validity of 
the classical model for electronically nonadiabatic process (without 
a laser field), a model problem involving energy transfer in a collin- 
ear atom-diatom system is studied, and the results compared to the 
available quantum mechanical calculation. The calculations are in 
qualitative agreement. 


24449 (LBL—12724) Symmetry operators of generalized 
wreath products and their applications to chemical physics. 
Balasubramanian, K. (Lawrence Berkeley Lab., CA (USA)). 


May 1981. Contract W-7405-ENG-48. 
810655—1). NTIS, PC A03/MF AOl1. 
From SIAM conference on applications of descrete math- 
ematics; Troy, NY, USA (10 Jun 1981). 
Symmetry operators of generalized wreath product groups 
are formulated. Several applications of these operators to nonrigid 
molecular problems in chemical physics are outlined. 


37p. (CONF- 
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REFER ALSO TO CITATION(S) 24079, 24091 


24450 (CONF-790885—) 1979 international symposium 
on lepton and photon interactions at high energies. Kirk, 
T.B.W.; Abarbanel, H.D.I. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). 1979. Contract ACO02- 
76CH03000. 643p. NTIS, PC A99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

This symposium on Leptons and Photons is ninth in the 
series of biannual meetings which began at Cambridge, Massachu- 
setts, in 1963. Abstracts of individual items from the symposium 
were prepared separately for the data base. (GHT) 


24451 (CONF-790885—, pp 3-18) First year of MARK-J 
at Petra. Newman, H. 1979. NTIS, PC A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 ~~ 1979). 

Experimen results by the MARK-J collaboration at 
PETRA on measurements of R, on tests of quantum electrodynam- 
ics and charged lepton universality and the discovery of three jet 
events due to gluon emission are reported. 


24452 (CONF-790885—, pp 19-33) Results from the 
PLUTO experiment on E*E™ reactions at high energies. 
Berger, C. (Physikalisches Institut der RWTH, Aachen, 
Germany). 1979. NTIS, PC A99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Results on e*e~ interactions at CM energies of the e*e~ 
system >10 GeV are discussed. A QED test down to very small 
distances (r = 3.10~'*cm) was performed. The total cross section 
for e* e~ annihilation into hadrons was measured. The event topolo- 
gies were studied in detail. From these data one can exclude the 
contribution of a standard top quark. This result is supported by the 
measurement of inclusive muon production. Evidence for hard 
gluon bremsstrahlung in e*e™ annihilation into hadrons is present- 
ed. The evidence comes from jet broadening and the production of 
events with 3 well separated hadronic jets. The so called two 
photon reactions e* e~—+e* e~ +X, where X is a hadronic state or a 
lepton pair, were measured for the first time at high invariant 
masses W/sub X/. The results for lepton pair production agree 
very well with QED predictions. The dependence of the hadronic 
cross section on Q? (the mass of one of the virtual photons) and W/ 
sub X/ is discussed. 


24453 (CONF-790885—, pp 123-134) EMC muon scat- 
tering experiment at CERN. Stier, H.E. (Univ. of Freiburg, 
Germany). 1979. NTIS, PC AA99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

The investigation of the hadronic structure of the nucleon is 
one of the most interesting questions in high energy physics. Over 
the last two decades the electron has proved to be a useful probe of 
the nucleon structure down to a distance determined by the maxi- 
mum beam energies available in these years. The increased energy 
of the proton synchrotrons at FNAL and CERN allowed the pro- 
duction of very high energy lepton beams up to about 300 GeV to 
overcome the lack of electron accelerators in the multi-hundred- 
GeV range. At these high energies the muon becomes a very effec- 
tive probe of the inner structure of the nucleon at small distances. 
Quantum electrodynamics allows exact calculation of the electro- 
magnetic interaction vertex of the muon. As shown, the muon is 
used as a source of virtual photons which probe the hadronic struc- 
ture of the target nucleon. 


24454 (CONF-790885—, pp 149-160) Deep inelastic 
muon scattering on carbon at large Q*. Benvenuti, A.C. 1979. 
NTIS, PC A99/MF AO1. 
From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 
Preliminary results are presented on the deep inelastic scat- 
tering of 4* on carbon at 120 and 280 GeV incoming energies. The 


ERA VOL. 6, NO. 16 / 3244 


Q? range covered is from 30 to 200 (GeV/c)? The structure func- 
tion F has been calculated using a sample of 29,000 p* at 120 GeV 
and 10,000 y.* at 280 GeV. The results are in agreement with the 
measurements performed with neutrino beams. An upper limit for 
the production of the T by high energy muons is also given. 


24455 (CONF-790885—, pp 161-184) Results of the 
CERN NA3 experiment on muon pair production in hadron 
collisions. Kienzle, W. 1979. NTIS, PC A99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Highlights of the CERN NA3 Experiment on muon pair 
production by tagged hadron beams (77, K~, anti p and 7*, K*, p) 
at 200 (280) GeV/c are reviewed. 


24456 (CONF-790885—, pp 185-194) Review of contin- 
uum lepton pair production by hadrons. Pilcher, J.E. (Univ. 
of Chicago, IL). 1979. NTIS, PC A99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

An overview is given of recent developments in the area of 
continuum lepton pair production. Since this field is young and still 
evolving, the physics issues may not be as widely recognized as in 
some other areas discussed at this conference. The review begins 
with a brief comparison of lepton pair production by hadrons and 
the closely allied field of deep inelastic lepton scattering from ha- 
drons. 


24457 (CONF-790885—, pp 214-227) Measurements of 
the properties of the Y family from e* e~ annihilation. Meyer, 
H. (Univ. of Wuppertal, Germany). 1979. NTIS, PC A99/ 
MF AOI. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Information on Y particles from e*e~ annihilation experi- 
ments at DORIS is summarized. The mass differences in the Y 
family as well as the coupling to lepton pairs is found to be very 
similar to the phi family. The charge of the constituent b quark is 
established to be 1/3. The event structure reveals non trivial corre- 
lations between the decay particles. The three-gluon decay hypoth- 
esis assuming spin 1 gluons provides a quantitative explanation of 
the data. Gluon jets are found to be rather similar to quark jets for 
jet energies up to ~ 5 GeV. 


24458 (CONF-790885—, pp 228-238) Production of 
heavy quark bound states in hadron-hadron coilisions. Camil- 
leri, L. (CERN, Geneva, Switzerland). 1979. NTIS, PC 
A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

The topics covered are: production of the charmonium P- 
states (also known as chi-states) in hadronic collisions and as detect- 
ed through their decay into a J/psi and a photon; energy (Vs) de- 
pendence of the production of tau family of resonances including a 
comparison with the J/psi excitation curve and with some theoreti- 
cal models; production of the tau’s in 7 p collisions; differences be- 
tween the tau and continuum dimuon events of similar mass. 


24459 (CONF-790885—, pp 258-270) Review of experi- 
mental measurements of weak neutral-current interactions. 
Winter, K. (CERN, Geneva, Switzerland). 1979. NTIS, PC 
A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Progress in experimental measurements and in analysis of the 
weak neutral-current interaction between leptons and between lep- 
tons and hadrons is reviewed. New results on neutrino-electron 
scattering, and on parity violation in atomic transitions and in elec- 
tron-deuteron scattering, are discussed and combined. The ambigu- 
ity of V versus A coupling of the electron current is resolved. 
Progress in determining the quark current coupling is achieved by 
new data on its isospin dependence. The question of generation uni- 
versality is discussed in the context of the GIM mechanism and 
confronted with experimental data. The nucleon structure has been 
probed in deep inelastic neutral-current scattering. 
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24460 (CONF-790885—, pp 343-357) Recent meas- 
urements of nucleon structure functions from neutrino scat- 
tering. Para, A. (CERN, Geneva, Switzerland). 1979. NTIS, 
PC A99/MF AOI. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug i979). 

New results from charged current neutrino interactions are 
compared with quark-parton model predictions. Data on scaling 
violation are reviewed. Tests of quantum chromodynamics are dis- 
cussed. 


24461 (CONF-790885—, pp 384-396) Nucleon structure 
functions as derived from lepton-nucleon scattering. Williams, 
W.S.C. (Univ. of Oxford, England). 1979. NTIS, PC A99/ 
MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Topics covered include: hydrogen and deuterium results; 
high-Q? heavy target results; bridging from low to high Q* and 
moments. 


24462 (CONF-790885—, pp 448-459) Photoproduction: 
total cross sections and vector mesons. Eisner, A.M. (Univ. 
of California, Santa Barbara). 1979. NTIS, PC A99/MF 
AOl. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Since its inception, Fermilab’s Tagged Photon Laboratory 
(TPL) has seen three experimental setups. The first was the Fermi- 
lab-Santa Barbara-Toronto collaboration which, after some early 
psi photoproduction measurements, settled into its main goal of pre- 
cisely measuring the total cross sections for hadronic photoproduc- 
tion on protons and nuclei. In the course of these measurements, 
results were also obtained for the photoproduction of rho®, w and 
phi mesons. The second setup was the Santa Cruz experiment to 
measure elastic Compton scattering, and, more generally, to study 
final state photons, 7°’s, eta’s (in the 2y mode), etc. Finally, and 
most ambitiously, the Tagged Photon Spectrometer System recent- 
ly installed - and in the midst of its initial tests - will be a tool for 
studying the details of final states. Of these three projects, only the 
first has progressed to the point of physics results, so that most of 
this talk deals with those measurements. In addition, some recent 
results on vector meson electroproduction carried out on the 
LAME detector at Cornell are reported. 


24463 (CONF-790885—, pp 460-468) Recent photopro- 
duction results from the Fermilab broad band beam. Gorm- 
ley, M.F. (Fermi National Accelerator Lab., Batavia, IL). 
1979. NTIS, PC A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

A review of new results on photoproduction reactions cb- 
tained with the Fermilab broad band beam since the Hamburg con- 
ference of two years ago is presented. Some related low energy re- 
sults from Cornell and Daresbury are also summarized. The photo- 
produced mass spectra of 7* a and anti pp final states is presented 
and examined for possible evidence of resonant structure and new 
results on the two body decays of the rho”(1600) are described. An 
analysis of the photoproduced 4 7 and KK 77 final states is de- 
scribed and the evidence for excited recurrences of the rho and phi 
is summarized. The four body final states containing two kaons are 
also examined for evidence of new massive mesonic states and their 
relationship to the quark-line (Okubo-Zweig-Iizuka) rule is summa- 
rized. The results of a search for charmed meson production are 
described and the cross section for photoproduction of D°(D°) 
mesons is reported. 


24464 (CONF-790885—, pp 469-489) Results from high 
energy photoproduction at the CERN SPS. Richard, F. (La- 
boratoire de l'Accelerateur Lineaire, Orsay, France). 1979. 
NTIS, PC A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Results are presented from a photoproduction experiment 
using the CERN 0 spectrometer with a tagged photon beam giving 
energies between 20 and 70 GeV. Charm physics and vector meson 
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searches are emphasized. A luminosity of 80 events/nb was ob- 
tained on events with a detected charged kaon and of 60 events/nb 
on events with at least four prongs. Results on an emulsion expo- 
sure using the same apparatus are also presented. 


24465 (CONF-790885—, pp 490-498) Recent results of 
experiments at VEPP-2M. Sidorov, V. (Inst. of Nuclear 
Physics, Novosibirsk, USSR). 1979. NTIS, PC A99/MF 
AOl. 


From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

During the four years from the end of fo74 up to 1978 a 
number of experiments were performed at the storage ring VEPP- 
2M with the detector OLYA over the entire energy range covered 
by VEPP-2M. The last season (for OLYA), autumn 1977-summer 
1978, was the most productive as far as the integrated luminosity 
was concerned. At this point the second stage of OLYA had been 
completed (shower and range chambers). All this allowed one to 
improve the statistical accuracy of the experiments. The integrated 
luminosity collected during the last measurement cycle was about 
2500 nb~*. Up to now slightly more than a half of the experimental 
information nas been treated. 


24466 (CONF-790885—, pp 499-505) Study of e*e~ an- 
nihilation into hadrons in the 1550 to 2200 MeV energy range 
with the magnetic detector DM1 at DCI. Delcourt, B. (La- 
boratoire de l’'Accelerateur Lineaire, Orsay, France); Ber- 
trand, J.L.; Bisello, D. 1979. NTIS, PC A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Results obtained with the Magnetic Detector DM1 on the 
Orsay e*e~ colliding beams (DCI) for 1550 < Vs < 2180 MeV 
are presented. The total integrated luminosity is 1100 nb~' over the 
whole energy range. Kinematics of annihilation events are deter- 
mined from momentum measurements on the charged particles with 
an accuracy Ap/p = 2.5% at 500 MeV/c over a solid angle 2 = .6 
x4: Cross sections are given for e* e~ annihilation into p anti p, 
intophofour and five pions (m*a~a*m~ including rho°m* 7, 
a* a” 1* wr 7° including w7* 7~ ), and into storage mesons K* K~, 
K/sub S/°K/sub L/°, KK/sup */, K anti Karz including K/sup */ 
Kz7, inclusive K/sub S/°). Limits on rare channels like baryonium 
states phi°7r®, phi°eta® are also obtained. 


24467 (CONF-790885—, pp 506-511) Multihadron pro- 
duction at Adone. Spinetti, M. (INFN, Frascati, Italy). 1979. 
NTIS, PC A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). : 

A short review of recent experimental results obtained at 
Adone, on multihadronic e*e~ annihilation is given. Results and 
comments concern: (1) R values, compared QCD and EVMD pre- 
dictions; (2) charged and neutral multiplicities, threshold for energy 
crisis, G parities and SU-3 checks; (3) o(27*, 277) - evidence for a 
large p”(1600); (4) o(ar* mw 277°) - lack of evidence for a p’(1250); 
(5) o(27*, 277, n°) - possible interpretation of the 1.82 GeV 
structure. 


24468 (CONF-790885—, pp 524-528) High masses trig- 
gered by J/psi. Lemoigne, Y. (Centre d’Etudes Nucleaires, 
Saclay, France). 1979. NTIS, PC A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). : 

Some preliminary results are presented on high masses in- 
ciuding J/psi. These results, obtained in pion production at 150 and 
175 GeV/c, include the well-known J/psi 7* 2~ decay of psi’, clear 
evidence for the contribution of the chi(3510) to the cascade chi + 
J/psi + y, and a 5.3 GeV/c? peak, mainly in J/psi Kz, possibly the 
first observation of naked beauty. 


24469 (CONF-790885—, pp 535-540) Observations of 
charmed baryon production at the CERN intersecting storage 
rings. Kernan, A. (Univ. of California, Riverside). 1979. 
NTIS, PC A99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

The first evidence for production of the c ed baryon, A/ 
sub C/*, in strong interactions has recently been reported from the 
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CERN Intersecting Storage Rings. The evidence comes from three 
experiments which studied proton-proton interactions at cm ener- 
gies of 53 GeV and 63 GeV. The decay A/sub c/* — K~ p7* was 
seen in these experiments for the first time. Significantly A/sub c/* 
is always observed at Feynman x greater than 0.3, suggesting a dif- 
fractive production mechanism. In some experiments the cross sec- 
tions for A/sub c/* and D* meson production are found to be sur- 
prisingly large. 


24470 (CONF-790885—, pp 541-552) Recent data on 
prompt single lepton production in hadron-nucleus collisions. 
Wachsmuth, H. (CERN, Geneva, Switzerland). 1979. NTIS, 
PC A99/MF AOI. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). , 

This report is a preview rather than a review of what will be 
the results of the recent (1979) CERN beam dump experiments, on 
prompt single muon production at small p/sub t/ and x/sub F/ in a 
FERMILAB beam dump type experiment by the Caltech-FNAL- 
Rochester-Stanford collaboration and on prompt single electron 
production in a m~ exposure of the track sensitive target in BEBC 
at CERN. The essential details of the experiments are briefly de- 
scribed. There are possible hints in the CERN beam dump data that 
D mesons are not the only source for the prompt leptons. 


24471 (CONF-790885—, pp 553-562) Observation of 
short lifetime particles in track chambers. Reeder, D.D. 
(Univ. of Wisconsin, Madison). 1979. NTIS, PC A99/MF 
AOl. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

The widespread use of track chambers to examine details of 
the production vertex in high energy collisions is well known. 
Recall that strange particles were first identified in cloud chambers 
by Rochester and Butler in 1947. So when the next flavor, charm, 
was discovered, it was inevitable that charmed particles would be 
studied in track chambers. Information concerning the lifetime of 
these particles obtained in conventional bubble chambers and the 
preliminary results and potential of high resolution track chambers 
in this study are reviewed. 


24472 (CONF-790885—, pp 563-568) Neutrino produc- 
tion and weak decay of charmed hadrons. Prentice, J.D. 
(Univ. of Toronto, Ontario). 1979. NTIS, PC A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Preliminary measurements of the lifetimes of weakly decay- 
ing charmed hadrons, obtained from Fermilab Experiment 531 are 
reported in this paper. The decay lengths of charmed particles pro- 
duced by neutrinos were measured in the emulsion target. Meas- 
urements of the momenta of the charged and neutral decay prod- 
ucts in a downstream spectrometer located the events in the emul- 
sion and provided the mass and momentum of the decaying particle 
thus allowing the conversion of decay lengths to decay times in the 
unstable particle rest frame. Preliminary values for the Ac, D®, F*~ 
and D*~ lifetimes are reported. 


24473 (CONF-790885—, pp 589-593) Direct photon pro- 
duction at ISR energies. Mouzourakis, P. (CERN, Geneva, 
Switzerland). 1979. NTIS, PC A99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

This experiment has studied direct photon production in pp 


collisions at the CERN ISR, for c.m. energies between Vs = 31 
and Vs = 62 GeV. The apparatus used for the single photon mea- 
surement consisted of two lead-liquid argon calorimeters, which are 
described in more detail elsewhere. These were subdivided both 
longitudinally (in the direction of shower development) for effec- 
tive hadron-photon discrimination, and lat rally. A position resolu- 
tion of o/sub x/ ~ 5 mm and the ability to reliably resolve two 
showers down to a transverse separation of 50 mm resulted from 
the high degree of lateral segmentation. 


24474 (CONF-790885—, pp 617-621) Pion and kaon dis- 
sociation in the nuclear Coulomb field. Berg, D. (Univ. of 
Rochester, NY); Chandlee, C.; Cihangir, S. 1979. NTIS, PC 
A99/MF AOl1. 
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From 9. international symposium on lepton and photon inter- 
actions at ~ energy; Batavia, IL, USA (23 Aug 1979). 

The diffractive and Coulomb dissociation of pions and kaons 
from nuclear targets was studied. The experiment was performed in 
the M-1 beam line of the Meson Area of Fermilab. Data were ob- 
tained at 156 GeV/c and at 260 GeV/c. A measurement of the ra- 
diative width of the rho’, and first estimates of the radiative widths 
of the K*(890)- and Ao are reported. 


24475 (CONF-800994—14) Measurement of A and A/sub 
nn/ inp + p— p + p at 6 GeV/c. Crosbie, E.A.; Ratner, 
L.G.; Schultz, P.F. (Argonne National Lab., IL (USA); 
Michigan Univ., Ann Arbor (USA). Randall Lab. of Phys- 
ics; Miami Univ., Coral Gables, FL (USA)). 1980. Contract 
W-31-109-ENG-38. 5p. NTIS, PC A02/MF AOl. Order 
Number DE81023900. 

From International symposium on H.E. physics with polar- 
ized beams and polarized targets; Lausanne, Switzerland (25 Sep 
1980). 

, Previous measurements of the 6 GeV/c p - p elastic scatter- 
ing rates have been extended with beam and target polarizations 
normal to the scattering plane. Improvements to the measuring 
technique include additional momentum resolution added to the 
recoil arm and increased solid angle resulting from two-element ho- 
doscopes. Beam intensity was increased by a factor of 3 and addi- 
tional shielding was installed. Along with the usual statistical uncer- 
tainty and errors in measurement of the target polarization, a term 
was added in quadrature due to a systematic difference between 
target and beam asymmetries (A/sub T/ and A/sub B/). (GHT) 


24476 (DOE/ER/02232—100) Scientific and educational 
programs. Annual report, 1980-1982. Cool, R.L. (Rockefeller 
Univ., New York (USA)). 1981. Contract AC02- 
76ER02232. 10p. NTIS, PC A02/MF AO1. Order Number 
DE81023002. 

It is possible to construct models in which all of the known 
baryons and mesons are bound states of five quarks and their anti- 
particles. Yet, despite intensive searches, present evidence is that 
these constituents are rarely, if ever, to be found freely in nature. 
Research in the physics laboratory is principally directed toward 
experiments which can provide new data relevant to a clearer un- 
derstanding of this fundamental puzzle. Evidence from this labora- 
tory and from others strongly supports a new theory of the forces 
which bind the quarks to form the observed hadrons and mesons; 
the theory is usually called Quantum Chromodynamics (QCD). The 
quantum of this force is called the gluon. This theory now forms 
the conceptual framework which we are testing by experiment. The 
experiments which are carried out make use of appropriate high 
energy accelerator facilities in the United States and in Europe. 
The design, construction and testing of detection apparatus, as well 
as the analysis of the data, are carried out in the University labora- 
tory. Close liaison with the high energy theoretical laboratory is 
maintained through seminars and personal consultation. These re- 
search programs are reported. 


24477 (LBL—12789) Study of rare processes induced by 
209-Gev muons. Smith, W.H. (Lawrence Berkeley Lab., CA 
(USA)). May 1981. Contract W-7405-ENG-48. 112p. NTIS, 
PC A06/MF AO1. Order Number DE81025000. 

Thesis. 

Analysis of dimuon final states from 1.4 x 10" positive and 
2.9 x 10’ negative 209-Gev muons in a magnetized iron calorimeter 
has set a lower limit of 9 Gev/c? on the mass of a heavy neutral 
muon (M°), and a 90%-confidence level upper limit of o(uN—b 
anti bX)B(b anti b—yX)<2.9 x 10°%* cm? for the production of 
bottom hadrons by muons. The dimuon mass spectrum from 
102,678 trimuon final states places a 90%-confidence level upper 
limit for the muoproduction of upsilon states: o(uN—-yp Y 
X)B(Y—p* p~ )<22 x 10°** cm”. In addition, analysis of 71 rare 
multimuon events, including 4- and 5-muon final states, is present- 


24478 (SLAC-PUB—2729) Observation of new resonance 
structure in the natural spin parity strange meson system. 
Ratcliff, B.N. (Stanford Linear Accelerator Center, CA 
(USA)). Apr 1981. Contract AC03-76SF00515. 8p. (CONF- 
810376—1). NTIS, PC A02/MF AOl1. 
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From 16. rencontre de moriond: nonperturbative QCD: 
theory and experiment; Les Arcs, France (15 Mar 1981). 

New data from the LASS spectrometer are presented on the 
reaction K~ p — K~a*n. An energy independent partial wave 
analysis of this data yields unique K~ 7* elastic scattering partial 
wave amplitudes in the invariant mass region from 0.7 GeV to 1.8 
GeV, and two distinguishable sets of amplitudes between 1.8 GeV 
and 2.3 GeV. These amplitudes confirm all of the well known Kz 
resonances, and display clear evidence for new resonance structure 
in the S, P and G waves in the mass region above 1.6 GeV. 


24479 Weak interactions as probes of unification. Col- 
lins, G.B.; Chang, L.N.; Ficenec, J.R. (eds.). New York, 
NY; American Institute of Physics (1981). 700p. (CONF- 
801244—). Copyright Clearance Center, Inc., Box 765, 
Schenectady, NY. 

From Workshop on weak interactions as probes of unifica- 
tion; Blacksburg, VA, USA (3 Dec 1980). 

Topics covered include: baryon and lepton number non-con- 
servation; weak scalar boson and vector boson phenomenology; 
quarks; leptons; and multigenerational models of quarks and lep- 
tons. Abstracts of individual items from the symposium were pre- 
pared separately for the data base. (GHT) 


24480 Observation of two-photon reactions in e*e™ col- 
liding beams. Biddick, C.J.; Burnett, T.H.; Lyon, D.E. Jr.; 
Masek, G.E.; Miller, E.S.; Smith, J.G.; Stronski, J.P.; Sulli- 
van, M.K.; Vernon, W.; Wallace, J. (Univ. of California, 
San Diego, La Jolla). pp 1-15 of Proceedings of the 1979 
international conference on two-photon interactions. 
Gunion, J.F. (ed.). Davis, CA; University of California 
(1979). 

From International conference on two-photon interactions; 
Lake Tahoe, CA, USA (30 Aug 1979). 

Identified were 262 doubly tagged two-photon events. A 
subset of 189 events showed an enhancement of 21 events in the 
two-photon mass squared distribution between 0.8 and 2.2 GeV®. If 
these events resulted from spin 2 resonance production then ['/sub 
yy/ = 9.5 +- 3.9 +- 2.4 keV (statistical and systematic). From an- 
other subset of 58 events in which the final state could be classified, 
the two-photon hadron to muon cross section ratio R/sub yy/ = 
1.1 +- 0.3 +- 0.3 is determined. 


24481 PEP-9: a two-photon experiment. Caldwell, D.O. 
(Univ. of California, Santa Barbara). pp 16-27 of Proceed- 
ings of the 1979 international conference on two-photon in- 
teractions. Gunion, J.F. (ed.). Davis, CA; University of 
California (1979). 

From International conference on two-photon interactions; 
Lake Tahoe, CA, USA (30 Aug 1979). 

The first experiment designed specifically to do two-photon 
physics in the PEP-PETRA energy domain, where that process ex- 
ceeds one photon e*-e~ annihilation, is PEP-9. In this effort the 
University of California Inter-campus Institute for Research at Par- 
ticle Accelerators (IIRPA) has been joined by the Netherlands Na- 
tional Institute for Nuclear and High Energy Physics. The appara- 
tus is described in some detail. 


24482 Results from the PLUTO experiment. Berger, C. 
(RWTH, Aachen, Germany). pp 60-77 of Proceedings of 
the 1979 international conference on two-photon interac- 
tions. Gunion, J.F. (ed.). Davis, CA; University of Califor- 
nia (1979). 

From International conference on two-photon interactions; 
Lake Tahoe, CA, USA (30 Aug 1979). 

The PLUTO apparatus and experimental procedures are dis- 
cussed, and results on 2 prong final states and multihadron produc- 
tion are given. (GHT) 


24483 Jet production in e* e~ initiated photon-photon col- 
lisions. Raitio, R. (Univ. of Helsinki, Finland). pp 98-104 of 
Proceedings of the 1979 international conference on two- 
photon interactions. Gunion, J.F. (ed.). Davis, CA; Univer- 
sity of California (1979). 

From International conference on two-photon interactions; 
Lake Tahoe, CA, USA (30 Aug 1979). 
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Large transverse momentum jet production cross sections 
for e* e~ — jet: + jete + X are calculated to order a* and a‘ in 
the electromagnetic coupling and to arbitrary order in a/sub s/ in 
the leading logarithm approximation of QCD. Physically the proc- 
esses included are emission of hard photons from the incident e*~ 
followed by annihilation and photon-photon scattering. 


24484 yy experiments at DCI. Courau, A. (Laboratoire 
de l’Accelerateur Lineaire, Orsay, France). pp 174-197 of 
Proceedings of the 1979 international conference on two- 
photon interactions. Gunion, J.F. (ed.). Davis, CA; Univer- 
sity of California (1979). 

From International conference on two-photon interactions; 
Lake Tahoe, CA, USA (30 Aug 1979). 

The yy experimental program at DCI (Orsay) is discussed. 
The talk is divided into four parts: (1) Introduction - the yy experi- 
mental range at DCI; (2) Central detector and first experiment e* e* 
— e*e-1I*1I-; (3) Description and characteristics of our zero degree 
tagging system; and (4) Very preliminary and partial results on the 
tagged experiment. 


24485 Results on two-photon interactions from Mark II 
at SPEAR. Abrams, G.S.; Alam, M.S.; Jenni, P. (Stanford 
Linear Accelerator Center, CA). pp 198-214 of Proceedings 
of the 1979 international conference on two-photon interac- 
tions. Gunion, J.F. (ed.). Davis, CA; University of Califor- 
nia (1979). 

From International conference on two-photon interactions; 
Lake Tahoe, CA, USA (30 Aug 1979). 

Preliminary results on two-photon interactions from the 
SLAC-LBL Mark II magnetic detector at SPEAR are presented. 
The cross section for eta’ production by the reaction ete” — 
e* e” eta’ has been measured over the beam energy range from 2 to 
4 GeV. The radiative width ['/sub yy/(eta’) has been determined 
to be 5.8 +- 1.1 keV (+-20% systematic uncertainty). Upper limits 
on the radiative widths of the f(1270), As(1310), and f(1515) 
mesons have been determined. 
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REFER ALSO TO CITATION(S) 24450 


24486 (CONF-790885—, pp 412-436) Status of perturba- 
tive QCD. Ellis, J. (CERN, Geneva, Switzerland). 1979. 
NTIS, PC A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Theorists now believe they know how to make asymptotic 
predictions for (almost) all hadronic processes at large momentum 
transfers. To an increasingly total degree, perturbative QCD can 
now be applied to any hard scattering process previously the 
domain of the parton model. The basic physical picture of the 
parton model is retained, but perturbative QCD enables us to com- 
pute novel modifications, subasymptotic corrections, and interrela- 
tions between different processes. Much of the theoretical work un- 
derlying this explosive expansion of applications of QCD has taken 
place in the two years since the last lepton-photon symposium. 


24487 (DOE/ER/01545—306) Hyperpions at the Z°. 
Lane, K. (Ohio State Univ., Columbus (USA). Dept. of 
Physics). 1980. Contract AC02-76ERO1545. 18p. (CONF- 
800274—1). NTIS, PC A02/MF AOl1. 

From Workshop on expectations for Z/sup o/-Physics; 
Ithaca, NY, USA (6 Feb 1980). 

Hyperpions are relatively light, spinless mesons expected in 
theories with dynamically broken electroweak gauge interactions. 
They have charge +-1 and 0 and expected mass of ~ 10 to 40 
GeV. Both charged and neutral hyperpions are most readily pro- 
duced and detected in e*e~ annihilation. Their production and de- 
tection in the continuum, at toponium, and at the Z° are discussed. 
The process Z° — (charged pair) occurs in ~ 1% of Z°-decays 
and is the most promising means for their discovery 
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24488 (DOE/ER/05126—T2) Partially conserved axial- 
current, noncanonicality and the sigma commutator. Banerjee, 
M.K.; Miller, G.A. (Washington Univ., Seattle (USA); 
Maryland Univ., College Park (USA). Dept. of Physics and 
Astronomy). 1980. Contract AS05-76ER05126;AC06- 
76ERO1388. 49p. (RLO— 1388-856; ORO—5126-135). NTIS, 
PC A03/MF AO1. Order Number DE81023283. 

The pion nucleon sigma commutator, o(7N), is studied 
using the quark mass term as the mechanism for chiral symmetry 
breaking. The resulting expression for the divergence of the axial- 
vector current is not a canonical field as conjectured in the hypoth- 
esis of partially conserved axial-vector current. This produces a sig- 
nificant modification of the relationship between the soft pion limit 
of isoscalar pion nucleon scattering amplitude and o(7N). Thus the 
analysis of 7N scattering data yields not the true sigma commutator 
but what we call the apparent sigma commutator, o/sub A/. The 
latter is a sum of o(7N) and a contribution from the noncanonica- 
lity of the divergence of the axial-vector current. A pionically 
amended quark bag model (the Cloudy Bag Model) is used to cal- 
culate o/sub A/. The Cloudy Bag Model with its bag radius of 
0.82 fm can be o/sub A/ = 25 MeV, the result of one of the 
recent studies of the quantity, with 7.7 MeV as the mean mass of u 
and d quarks. 


24489 (FERMILAB-Conf—81/38-THY) Quark-anti- 
quark potential and quantum chromodynamics. Buchmueller, 
W.; Tye, S.H.H. (Fermi National Accelerator Lab., Batavia, 
IL (USA); Cornell Univ., Ithaca, NY (USA). Newman Lab. 
of Nuclear Studies). Apr 1981. Contract AC02-76CH03000. 
19p. (CONF-810368—2). NTIS, PC A02/MF AOl1. 

From Conference on perturbative quantum chromodyna- 
mics; Tallahassee, FL, USA (25 Mar 1981). 

The quark-antiquark potential in QCD is discussed with par- 
ticular emphasis on the related 8-fnction. The empirical information 
about the potential at intermediate distances, due to the psi- and Y- 
spectroscopies, is reviewed. Finally, the quantitative connection be- 
tween the zeta-spectroscopy, formed by the anticipated t-quark and 
its antiquark, and the short distance behavior of the quark-antiquark 
potential is examined. 


24490 (FERMILAB-Conf—81/44-THY) Fixed points: 
fermion mass predictions, Hill, C.T. (Fermi National Accel- 
erator Lab., Batavia, IL (USA)). May 1981. Contract AC02- 
— 8p. (CONF-810485—1). NTIS, PC A02/MF 
AOl. 

From 2. workshop on grand unification; Ann Arbor, MI, 
USA (Apr 1981). 

renormalization group equations for heavy fermion 

Higgs-Yukawa coupling constants possess low energy fixed points. 
The masses of fourth generation quarks and leptons, or an ultra- 
heavy top quark are predicted. These also correspond to upper 
bounds on fermion masses in SU(5)-like theories. 


24491 Equivalent-photon approximation for virtual yy in- 
teractions. Carimalo, C.; Kessler, P.; Parisi, J. (College de 
France, Paris). pp 28-51 of Proceedings of the 1979 interna- 
tional conference on two-photon interactions. Gunion, J.F. 
(ed.). Davis, CA; University of California (1979). 

From International conference on two-photon interactions; 
Lake Tahoe, CA, USA (30 Aug 1979). 

On the basis of a helicity treatment, it is shown how the 
double equivalent-photon approximation is derived for yy interac- 
tions in electron storage rings, assuming both primary electrons to 
be scattered at small angles. Numerical checks, applied to e e + ee 
I-I*, then show the conditions of validity of that approximation to 
be quite stringent, so that in experiments with finite-angle electron 
tagging it can only be applied in practice to part of the data. On 
the other hand, it is shown that, for single-tagged events, a some- 
what more elaborated approximation, i.e., a helicity formula with a 
small number of terms, can be used with high accuracy. 


24492 Two-photon structure function as a test of QCD. 
Frazer, W.R. (Univ. of California, San Diego, La Jolla). pp 
105-125 of Proceedings of the 1979 international conference 
on two-photon interactions. Gunion, J.F. (ed.). Davis, CA; 
University of California (1979). 
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From International conference on two-photon interactions; 
Lake Tahoe, CA, USA (30 Aug 1979). 

The two-photon process, y* + y* — hadrons, is very inter- 
esting as a testing ground of QCD. Whereas for hadrons QCD in 
its purest form (without any additional phenomenology) predicts 
only the change of structure functions with Q?, for a photon target 
QCD in some cases predicts the leading behavior of complete am- 
plitudes. The reason is that hadronic reactions always involve 
knowledge of the distributions of quarks in a hadron, which is not 
calculable in perturbative QCD. The photon, on the other hand, 
can produce a quark-antiquark pair in a completely known manner. 
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24493 (CONF-790885—, pp 529-534) Quarks and lep- 
tons; what next. Veltman, M. (Univ. of Utrecht, The Neth- 
erlands). 1979. NTIS, PC A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

The theory of strong interactions is supposedly quantum 
chromodynamics, an unbroken gauge theory based on the group 
SU(3). The theory of weak and e.m. interactions is believed to be 
described by the Weinberg-GIM model, based on the spontaneously 
broken symmetry SU(2) x U(1). There are many uncertainties 
around these theories. Quantum chromodynamics has met with 
many successes, but the most important feature, quark confinement, 
has not been proven. Also other things, such as PCAC, have not 
yet been understood. And we have no reasonable calculation of 
particle masses (pion, proton, etc.). Nevertheless we consider quan- 
tum chromodynamics a reasonably respectable theory, and in this 
talk we will take that theory for graated. The situation with respect 
to the SU(2) x U(1) theory is much more difficult. No vector 
bosons have yet been observed, and the Higgs system is more ob- 
scure than ever. Glashow’s model has been turned into a renormali- 
zable model by Weinberg through the use of the Higgs system, but 
up to now no radiative corrections of the appropriate type have 
been measured. The only thing we know is that at low energies this 
Glashow model reduces to a four-fermion theory involving certain 
currents, and this has been checked reasonably well. Also, the dis- 
covery of charm (and hopefully the discovery of a top quark) fits 
beautifully into the picture along the lines of the GIM mechanism. 
CP violation could be due to complex quark masses according to 
the Kobayashi-Maskawa scheme. The point of view is taken that 
the existence of vector bosons is not evident, and the Higgs mecha- 
nism is a possibility at best. It is the purpose of this talk to outline 
and clarify this view. 


24494 (DOE/ER/01545—300) Generalized mixing angles 
in gauge theories with natural flavor conservation. Rothman, 
A.C.; Kang, K. (Ohio State Univ., Columbus (USA). Dept. 
of Physics; Brown Univ., Providence, RI (USA). Dept. of 
Physics). 1981. Contract AC02-76ERO01545. 18p. NTIS, PC 
A02/MF AOl1. 

A number of theorems, relating Natural Flavor Conservation 
and Calculability are proven for general gauge models of the weak 
and electromagnetic interactions with an unbroken U(1) symmetry. 
The concept of nontriviality - a necessary condition that all natural- 
ly flavor conserving gauge models must obey in order to have non- 
trivial mixing angles - is introduced. It is found that naturality 
groups guaranteeing Natural Flavor Conservation cannot generate 
meaningful mixing angles in any gauge model. 


6454 Field Theory 


24495 (CONF-790885—, pp 437-445) Unification of fun- 
damental forces. Wilczek, F. (Princeton Univ., NJ). 1979. 
NTIS, PC A99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Superunified theories of particle interactions are reviewed 
and some new results are presented. The classic SU(5) and SO(10) 
theories, and the classical applications to the calculation of sin?@/ 
sub w/ and the estimation of the lifetime of the nucleon are briefly 
recalled. More conjectural applications to the explanation of the 
matter-antimatter asymmetry in the universe, the calculation of 
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quark-lepton mass ratios, and the motivation of the Coleman- 
E.Weinberg calculation of the Higgs particle mass are reviewed. 
Extensions of the superunification idea, motivated by the desire to 
understand the problem of families, are presented. The advantages 
of orthogonal gauge groups and spinor fermion representations in 
this connection are pointed out. A new analysis of the effective Ha- 
miltonian for nucleon decay is given, and the resulting intensity 
rules are presented. A kinship hypothesis (KH) and an extended 
kinship hypothesis (EKH) important in analyzing nucleon decay 
and neutrino oscillations respectively are formulated. The possible 
relevance of recent work on the transition from weak to strong 
coupling in QCD to the problem of gauge hierarchies is conjec- 
tured. We close with a set of questions whose elucidation would 
mean great progress. The curious possibility that a low-energy ef- 
fective theory may look unstable is exemplified in an appendix. 


24496 (CONF-790885—, pp 513-519) Review of recent 
results on QCD and confinement. Mandelstam, S. (Univ. of 
California, Berkeley). 1979. NTIS, PC A99/MF AO1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Topics covered in this review of recent progress include: 
general features of the confinement problem; the instanton vacuum; 
baryons in the 1/N approximation; phases of gauge theories with 
fields in the fundamental representation; non-Abelian gauge theories 
and the dual string; disappearance of the instanton gas; and an ap- 
proximation scheme for confinement. (GHT) 


24497 (CONF-790885—, pp 520-523) Models and mecha- 
nisms in gauge theories. Polyakov, A.M. (Landau Inst. of 
Theoretical Physics, Moscow, USSR). 1979. NTIS, PC 
A99/MF AOl1. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Several pieces of information concerning the dynamics of 
gauge theories are presented. Gauge fields are used for the con- 
struction of QCD and QFD. In both cases the most important ques- 
tion is what phases are realized if the gauge group is given. Differ- 
ent possibilities are known: confinement, total spontaneous break- 
down, partial spontaneous breakdown and their combinations. 
Some unknown options also are not excluded. At the moinent we 
have some superficial understanding of the qualitative features of 
different phases, but we do not know under what circumstances 
this or that phase is realized. 


24498 Hamilton-Jacobi formalism for strings. Nambu, Y. 
(Chicago Univ., IL (USA). Enrico Fermi Inst.; Chicago 
Univ., IL (USA). Dept. of Physics). Physics Letters, [Section] 
B ; 92: No. 3/4, 327-330(May 1980). 

It is shown that a Hamilton-Jacobi-type formalism can be set 
up to deal with the classical dynamics of relativistic strings and 
other one-dimensional extended systems. A special feature is that 
the formalism involves two evolution parameters which are treated 
on an equal footing. The corresponding Hamilton-Jacobi functions 
turn out to be vector potentials or Clebsch potentials, and in this 
sense we find a link between the string model and gauge field 
theory. 
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24499 (PB—81-100786) Annual report of the Institute of 
Physics Academia Sinica. volume 9. (Academia Sinica, 
Taipei (Taiwan). Inst. of Physics). Dec 1979. 319p. NTIS, 
PC Al14/MF AOl. 

Partial contents: A preliminary study on the excited states of 
(154)Gd nucleus; Note on moments analysis for the delayed coinci- 
dence measurements; The reduced E2 transitions probabilities of 
the one phonon states to the ground states of even-even vibrational 
nuclei; An experimental study on anthracene; Anisotropy of magne- 
toresistivity of Ni-rich Ni-Cu and Ni-Si alloys; Polarized light and 
vertical solar cell; A surface - acoustical - wave bandpass filter and 
its optical probing. 
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24500 (UCRL—50400(Vo0l.24)) Thresholds and Q values 
of nuclear reactions induced by neutrons, protons, deuterons, 
tritons, *He ions, alpha particles, and photons. Howerton, 
R.J. (Lawrence Livermore National Lab., CA (USA)). 25 
Mar 1981. Contract W-7405-ENG-48. 7p. NTIS, PC E02/ 
MF $4.10. 

Includes 14 sheets of 48x reduction microfiche. 

The 1977 Wapstra and Bos nuclear mass data tables were 
used to derive tables for thresholds and Q values of nuclear reac- 
tions induced by neutrons, protons, deuterons, tritons, *He ions, 
alpha particles, and photons. The tables are displayed on microfiche 
included with the report. 


6514 Nuclear Properties And Reactions, A= 20-38 


24501 (CONF-801111—41) Resonant structures in heavy- 
ion reactions. Sanders, S.J.; Henning, W.; Ernst, H.; Geesa- 
man, D.F.; Jachcinski, C.; Kovar, D.G.; Paul, M.; Schiffer, 
J.P. (Argonne National Lab., IL (USA)). 1980. Contract W- 
31-109-ENG-38. 6p. NTIS, PC A02/MF AOl. Order 
Number DE81023808. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

An investigation of heavy-ion resonance structures using the 
*4Mg(?*O, '*C)?8Si reaction is presented. The data are analyzed in 
the context of Breit-Wigner resonances added to a direct-reaction 
background. 
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REFER ALSO TO CITATION(S) 24501 


6516 Nuclear Properties And Reactions, A= 59-89 


24502 (EGG-PHYS—5406) INEL integral data-testing 
report for ENDF/B-V fission-product and actinide cross sec- 
tions. Anderl, R.A. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Apr 1981. Contract AC07-761D01570. 109p. NTIS, 
PC A06/MF AOl1. 

An integral-testing study done at the Idaho National Engi- 
neering Laboratory for ENDF/B-V fission-product and actinide 
cross sections is presented. The integral data base used comprises 
52 measured spectrum-averaged cross sections for 34 fission-prod- 
uct neutron capture reactions and for 7 higher actinide fission and 
capture reactions. Included in this data base are integral data from 
both CFRMF and EBR-II irradiations. Neutron spectra for the ir- 
radiation fields are specified and characterized. For the CFRMF re- 
lated data testing, multigroup flux representations based on trans- 
port calculations with both ENDF/B-IV and ENDF/B-V cross 
sections were used in the calculation of spectrum-averaged cross 
sections. Neutron spectra used for the EBR-II related data testing 
are based on multigroup flux representations obtained from spec- 
trum-unfolding analyses. Calculated spectrum-averaged cross sec- 
tions for the fission products and actinides were obtained using 
both ENDF/B-IV and ENDF/B-V data. Where possible, calcula- 
tions were made to estimate the uncertainty in the calculated spec- 
trum-averaged cross sections because of uncertainties and correla- 
tions in the input fluxes. Sources of discrepancies in integral testing 
were examined. These included inaccuracies due to changes in the 
spectrum shape and the use of incorrect weighting functions for the 
generation of collapsed cross sections. The results of this study in- 
dicate that the changes made in the fission-product and actinide 
cross sections in going from ENDF/B-IV to ENDF/B-V resulted 
in more consistency for 28 of the integral data, less consistency for 
14 of the integral data and no change for 9 of the integral data. 


6517 Nuclear Properties And Reactions, A=90-149 
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REFER ALSO TO CITATION(S) 24502 


24503 (CONF-800979—20) Interpretation and normaliza- 
tion of experimental data for total, scattering, and reaction 
cross sections, Guenther, P.T.; Poenitz, W.P.; Smith, A.B. 
(Argonne National Lab., IL (USA)). 1980. Contract W-31- 
109-ENG-38. 34p. NTIS, PC A03/MF A0O1. Order Number 
DE8 1023895. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

Problem areas in the interpretation of fast-neutron data are 
discussed. Their impact on experimental uncertainties and hence the 
evaluation process are reviewed in the context of user needs. Con- 
tributions of supplementary information such as nuclear models and 
applications tests are explored. Specific means for resolving difficul- 
ties cited are proposed and illustrated. 


24504 (DOE/OR/00033—T5) Search for a-decay of 
high-spin isomers in rare-earth nuclei using a decay-in-flight 
technique. Vrba, J.A. (Tennessee Univ., Knoxville (USA)). 
Mar 1980. Contract AC05-760R00033. 186p. NTIS, PC 
A09/MF AOI. 

Thesis. 

An experimental search has been conducted for a-decay in 
the lifetime range of from 1 to 100 nsec in a variety of rare earth 
nuclei produced in reactions of 125 to 146 MeV 'O ions on targets 
of '*La, '*'Pr, and '**Nd. The products of these reactions include 
systems in which high spin (I > 10 h-bar) isomeric states have been 
observed with lifetimes in the range studied. Certain of these iso- 
mers may be very high spin statistical yrast traps which have been 
predicted to occur at spins of from 30 to 50 h-bar in the rare earths. 
For such spins and lifetimes, calculations suggest that a-decay 
could be a major mode of de-excitation. The technique employed 
for these experimental investigations made use of a specially de- 
signed trajectory detector to observe a-decay directly from the re- 
action products which recoiled from a thin target. Analytical pro- 
cedures developed for reduction of the decay-in-flight data are dis- 
cussed which yielded information about the particle types detected, 
the energies of these particles, the trajectories followed, and the po- 
sitions of parent nuclei at the time the detected particles were emit- 
ted. Kinematic and solid angle corrections are considered which 
permitted correction for Doppler broadening effects and allowed 
estimates to be made with regard to the lifetime and production 
cross section of the parent state. The experimental method and the 
associated analytical procedures were verified by study of a-decay 
following the reaction *°*Pb('*O,p6n)?!7Ac. No system studied in 
the search for yrast trap a-decay showed activity significantly 
above background in the 6 to 16 MeV energy range. 


6518 Nuclear Properties And Reactions, A= 150-189 


REFER ALSO TO CITATION(S) 24502 


24505 (CONF-8006160—1) Limits of studying high-spin 
states by discrete-line gamma-ray spectroscopy. Riedinger, 
L.L. (Tennessee Univ., Knoxville (USA). Dept. of Physics; 
Oak Ridge National Lab., TN (USA)). 1980. Contract 
AS05-76ER04936. 47p. NTIS, PC A03/MF AO1. 

From Nobel symposium on nuclei at very high spin; Lund, 
Sweden (Jun 1980). 

Recent (HI, xn) data on rotational Yb and Hf nuclei are used 
to describe the motivations and techniques for pushing discrete-line 
spectroscopy to the realm of the weakly populated yrast and non- 
yrast states. Three aspects of these studies are discussed: extraction 
of moments of inertia in different aligned bands, observation and 
understanding of high-frequency band crossings, and dependence of 
feeding patterns on nuclear structure. 


6519 Nuclear Properties And Reactions, A= 190-219 
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6520 Nuclear Properties And Reactions, A=220 And 
Above 


REFER ALSO TO CITATION(S) 24500, 24502, 24502 


24506 (CONF-810606—49) Sensitivity coefficients for the 
2381) neutron-capture shielded-group cross sections. Munoz- 
Cobos, J.L.; de Saussure, G.; Perez, R.B. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
6p. NTIS, PC A02/MF AOl1. Order Number DE81024984. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

In the unresolved resonance region cross sections are repre- 
sented with statistical resonance parameters. The average values of 
these parameters are chosen in order to fit evaluated infinitely 
dilute group cross sections. The sensitivity of the shielded group 
cross sections to the choice of mean resonance data has recently 
been investigated for the case of **°U and 7°°Pu by Ganesan and by 
Antsipov et al; similar sensitivity studies for ***U are reported. 
(WHK) 


24507 (CONF-810606—50) Thorium s-wave neutron 
widths from 21 to 2006 eV. Olsen, D.K.; Ingle, R.W.; Port- 
ney, J.L. (Oak Ridge National Lab., TN (USA)). 1981. Con- 
tract W-7405-ENG-26. 9p. NTIS, PC A02/MF AO1. Order 
Number DE81023272. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

A *?Th total cross section measurement in the resolved res- 
onance region has been requested with a 2% accuracy in order to 
obtain resonance parameters with a 5% accuracy. These data are 
required for both fast and light-water breeder reactor studies. In- 
spection of the prior *°*Th differential data base shows several 
problems: the thermal cross sections seem inconsistent; the meas- 
ured capture widths have large uncertanties; the two rather com- 
plete sets of measured neutron widths are systematically discrepant; 
and the differential data appear to give Cd capture ratios and 
shielded-capture resonance integrals smaller than those required by 
integral measurements. In order to improve the differential data 
base we have measured neutron transmission spectra through eight 
samples of #8*Th. Resonance parameters have been obtained from 
these data using the computer code S10B. Fits to these data up to 
440 eV, which concentrated on the capture widths, have been pre- 
viously reported. The results of extending these fits to 2.0 keV are 
reported and discussed in terms of the s-wave strength function and 
the dilute-capture resonance integral. (WHK) 


6530 Nuclear Theory 


24508 (CONF-800942—25) Cross sections from computer 
experiments. Moldauer, P.A. (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. lip. NTIS, PC 
A02/MF AO1. Order Number DE81023876. 

From ANS topical meeting on 1980 advances in reactor 
physics and shielding; Sun Valley, ID, USA (14 Sep 1980). 

use of the width fluctuation corrected Hauser-Feshbach 

formula is summarized and recent evidence which supports it as 
compared to other proposed formulas is reviewed. A new formula 
for the channel fluctuation degree of freedom parameter is given, 
and other recent developments are summarized. 


24509 (LBL—12708) Fusion cross sections and the new 
dynamics. Swiatecki, W.J. (Lawrence Berkeley Lab., CA 
(USA)). May 1981. Contract W-7405-ENG-48. 8p. (CONF- 
810649—3). NTIS, PC A02/MF AOl. Order Number 
DE81023021. 

From 4. international conference on nuclei far from stability; 


Helsignor, Denmark (7 Jun 1981). 

The prediction of the need for an extra push over the inter- 
action barrier in order to make the heavier nuclei fuse is made the 
basis of a simple algebraic theory for the energy-dependence of the 
fusion cross-section. A comparison with recent experiments prom- 
ises to provide a quantitative test of the New Dynamics (the theory 
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of macroscopic nuclear shape evolutions based on the one-body dis- 
sipation concept). 


24510 (LBL—12790) Effect of deformation and the neu- 
tron skin on RMS charge radii. Myers, W.D.; Schmidt, K.H. 
(Lawrence Berkeley Lab., CA (USA); Gesellschaft fuer 
Schwerionenforschun m.b.H., Darmstadt (Germany, 
F.R.)). May 1981. Contract W-7405-ENG-48. 7p. (CONF- 
810649—2). NTIS, PC A02/MF AOl. Order Number 
DE81023020. 

From 4. international conference on nuclei far from stability; 
Helsignor, Denmark (7 Jun 1981). 

Droplet Model predictions for nuclear RMS charge radii are 
compared with measured values in order to determine whether or 
not there is any evidence for volume shell effects. After corrections 
for deformation, diffuseness, and the central depression have been 
applied, some evidence for such effects remains, but it is at about 
the same level as the experimental uncertainty. 


6540 Radiation And Shielding Physics 


REFER ALSO TO CITATION(S) 23908 


24511 (IS—4761) Report of the review panel on neutron 
scattering. (Ames Lab., IA (USA)). 22 Oct 1980. Contract 
W-7405-ENG-82. 86p. NTIS, PC A0O5/MF AOl. Order 
Number DE81023754. 

This panel finds that neutron scattering continues to play a 
central role in advanced research in the materials sciences. The US 
research in this field has made broad and outstanding contributions 
to materials science, but has fallen far behind the rest of the indus- 
trialized world in the funding of such research. The steady-state re- 
actors, HFBR at Brookhaven National Laboratory and the HFIR 
at Oak Ridge National Laboratory will be the mainstays of our 
neutron scattering research programs for at least the next decade. 
However, the constant level of funding of these two facilities 
during the 1970's has not allowed the kind of instrumentation and 
innovation necessary for continued vitality. The panel concludes 
that a plan for the systematic development of this field would pro- 
vide for the enhanced funding and development of the two reactor 
sources and both pulsed sources, and the panel strongly urges DOE 
to provide this level of funding, or at least ensure the vitality of the 
steady-state sources and the funding by BES of the WNR/PSR re- 
quest. 


24512 (UCID—19064) Momentum exchange by photons 
in an absorbing and scattering medium. Edwards, A.L. 
(Lawrence Livermore National Lab., CA (USA)). 10 Jun 
1981. Contract W-7405-ENG-48. 14p. NTIS, PC A02/MF 
AO1. Order Number DE81024154. 

This report summarizes the equations for exchange of linear 
momentum between photons and an absorbing and scattering 
medium. Mechanisms are not discussed, but are represented by 
given cross sections. Momentum exchange at discrete points, and 
continuously along straight line segments are discussed. Equations 
are given for cartesian coordinates, the radial and axial coordinates 
in cylindrical geometry, and the radial coordinate in spherical ge- 
ometry. A general class of energy and momentum exchange meth- 
ods is discussed, and useful approximations given for the radial 
component of linear momentum deposition. 


6550 Medical Physics 


REFER ALSO TO CITATION(S) 23994, 24290, 24301, 24302, 24351, 24352, 
24354 


6560 Solid State Physics 


REFER ALSO TO CITATION(S) 23297, 23896, 23897, 24443, 24499 
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24513 (CONF-800864—2) De Haas-Van Alphen meas- 
urements of one-electron and many-body effects in transition 
metals and intermetallic compounds. Crabtree, G.W.; Johan- 
son, W.R.; Campbell, S.A.; Dye, D.H.; Karim, D.P.; Ketter- 
son, J.B. (Argonne National Lab., IL (USA); Northwestern 
Univ., Evanston, IL (USA)). 1980. Contract W-31-109- 
ENG-38. 12p. NTIS, PC A02/MF AOl1. Order Number 
DE81023107. 

From International conference on physics of transition 
metals; Leeds, UK (18 Aug 1980). 

Examples are given which demonstrate the power and versa- 
tility of the dHvA effect in studying electronic behavior in metals. 
In transition metals the parametrization schemes give a very com- 
plete and consistent picture of the k-dependent and surface aver- 
aged electronic properties. Because the one-electron behavior is 
fairly well known, the many body contribution to the Fermi veloc- 
ity can be isolated and its detailed anisotropy can be displayed. This 
kind of information is directly relevant to the calculation of elec- 
tron-phonon interaction effects and cannot be derived by any other 
means. 


24514 (CONF-801124—49) New method for the determi- 
nation of diffusion constants from partially narrowed NMR 
lines. Wolf, D. (Argonne National Lab., IL (USA)). 1980. 
Contract W-31-109-ENG-38. 9p. NTIS, PC A02/MF AO0O1. 
Order Number DE81023727. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

The effect of atomic and molecular motions on the NMR 
free-induction decay (FID) and lineshape is investigated theoretical- 
ly in the intermediate temperature range in which the NMR line is 
only partially narrowed. It is shown that the FID may be decom- 
posed into the weighted sum of a rigid-lattice (background) contri- 
bution and an exponentially decaying part containing all the infor- 
mation on the diffusive or reorientational motions in the crystal in 
terms of the spin-spin relaxation time To. 


24515 (CONF-810548—4) Positive ions observed in 
sparked SF, and SF,-containing mixtures at 40 kPa. Frees, 
L.C.; Sauers, I.; Christophorou, L.G.; Ellis, H.W. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 2p. NTIS, PC A02/MF AO1. 

From 29. annual conference on mass spectrometry; Minne- 
apolis, MN, USA (24 May 1981). 

Because of its high dielectric strength, SF¢ is finding increas- 
ing acceptance by industry as an insulator in high voltage equip- 
ment. Although SF, itself is inert and nontoxic, some of the prod- 
ucts of its decomposition under electrical stress are highly reactive 
and toxic. A mass spectrometer with a high pressure spark ion 
source was assembled to study the decomposition of SF¢ and other 
dielectric gases. The results are discussed. The mass spectrum of 
positive ions produced in the spark ion source with dielectric grade 
SF. (99.6% purity, by volume) at 40 kPa was dominated by ions 
containing impurities. The most intense ions, N2O.F*, S:NF,*, 
SO2F;*, SsNOF,*, and S:NO2F*, have been identified by their iso- 
tope ratios. Among the less intense ions are H2SOF2*, NaF,*, 
S2F;*, SzNFs*, and SsNF¢*. The addition of 1% O2 to SF¢ greatly 
intensified the SO2.F;* peak, while the addition of 1% Ne resulted 
in enhanced intensities for the N2O.F*, S,:NFs*, S:NOF,*, 
S2NO2F,*, S2NFs*, and SsNF¢* ions. The addition of D2O to the 
SF resulted in new peaks in the mass range 89 through 92 u, con- 
firming the assignment of the 88 u peak to HaSOF2*. (WHK) 


24516 (CONF-810566—1) Generalization of the Nernst- 
Einstein equation for self-diffusion in high-defect-concentra- 
tion solids. McKee, R.A. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 4p. NTIS, PC 
A02/MF AOl1. 

From International conference on fast ionic transport in 
solids; Gatlinburg, TN, USA (18 May 1981). 

It is shown that the Nernst-Einstein equation can be general- 
ized for a high defect concentration solid to relate the mobility or 
conductivity to the self-diffusion coefficient. This relationship is de- 
rived assuming that the diffusing particles interact strongly and that 
the mobility is concentration-dependent. It is derived for interstitial 
disordered structures, but it is perfectly general to any mechanism 
of self diffusion as long as diffusion in a pure system is considered. 





65 PHYSICS RESEARCH 
6560 Solid State Physics 


24517 (CONF-810573—1(Draft)) Theoretical calculations 
of the electronic and vibrational structure of point defects in 
ionic crystals. Wood, R.F.; Wilson, T.M. (Oak Ridge Na- 
tional Lab., TN (USA); Oklahoma State Univ., Stillwater 
(USA)). 1981. Contract W-7405-ENG-26. 22p. NTIS, PC 
A02/MF AO1. 

From International conference on defects in insulating crys- 
tals; Riga-Salaspils, USSR (18 May 1981). 

structure of the Hartree-Fock one-electron equations for 

simple point defects in ionic crystals are discussed. The importance 
of polarization effects due to the diffuse nature of the wavefunc- 
tions in the relaxed excited states are emphasized, and the useful- 
ness of an effective mass approximation indicated. Several ap- 
proaches to the calculation of the electronic structure are discussed 
and evaluated. The connection between electronic structure calcu- 
lations and phonon perturbations are pointed out through a brief 
discussion of localized perturbation theory. 


24518 (DOE/ER/04432—1) Studies of dislocation 
motion and sliding friction. Final report, July 1, 1977-Decem- 
ber 31, 1980. Sokoloff, J.B. (Northeastern Univ., Boston, 
MA (USA)). Dec 1980. Contract AS02-77ER04432. Lip. 
NTIS, PC A02/MF AO1. Order Number DE81023009. 

Several simple models have been studied for dislocation 
motion and sliding friction. The results have implications for such 
problems as the registry transition in thin films, conduction in su- 
perionic conductors and systems with charge density waves, dy- 
namic friction in simple experimental systems, and electrical proper- 
ties of a new class of materials which have incommensurate period- 
ic lattices. 


24519 (SAND—81-1268C) Temporal decay of the optical- 
ly induced properties of a small-polaronic solid. Emin, D. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 5p. (CONF-810719—1). 
NTIS, PC A02/MF AOl1. 

From 9. international conference on amorphous; Grenoble, 
France (2 Jul 1981). 

The essential physics of the photoluminescence of a small- 
polaronic solid (one in which electrons, holes and excitons all find 
it energetically favorable to self-trap) is described. Emphasis is 
placed on the dependence of the decay rates associated with the 
various luminescence bands on excitation energy and temperature. 
The results are in general accord with observations on chalcogen- 
ide glasses. 


24520 (UCRL—84146) Plastic dislocation motion via 
nonequilibrium molecular and continuum dynamics. Hoover, 
W.G.; Ladd, A.J.C.; Hoover, N.E. (California Univ., Davis 
(USA). Dept. of Applied Science; Lawrence Livermore Na- 
tional Lab., CA (USA); California Univ., Berkeley (USA). 
Dept. of Electrical Engineering and Computer Sciences). 29 
Sep 1980. Contract W-7405-ENG-48. 24p. (CONF- 
8010186—1). NTIS, PC A02/MF AOl1. 

From Symposium on interatomic potentials and computer 
simulation of defects in metals; Pittsburgh, PA, USA (6 Oct 1980). 

The classical two-dimensional close-packed triangular lattice, 
with nearest-neighbor spring forces, is a convenient standard mate- 
rial for the investigation of dislocation motion and plastic flow. 
Two kinds of calculations, based on this standard material, are de- 
scribed here: (1) Molecular Dynamics simulations, incorporating 
adiabatic strains described with the help of Doll's Tensor, and (2) 
Continuum Dynamics simulations, incorporating periodic bound- 
aries and dislocation interaction through stress-field superposition. 


24521 Theory of amorphous semiconductors. Adler, D. 
(Massachusetts Inst. of Tech., Cambridge). Contract AC03- 
79ET23043. Solar Cells ; 2: No. 3, 199-226(Nov 1980). 
(CONF-800159—). 

From Photovoltaic materials and device measurements 
— San Diego, CA, USA (3 Jan 1980). 

A general discussion of the physics of amorphous semicon- 
ductors is presented. It is shown that corresponding amorphous and 
crystalline solids are strongly related, because of the common 
chemistry which determines local structure. The effects of disorder 
are then analyzed in detail. It is suggested that a Cohen-Fritzsche- 
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Ovshinsky-type band overlap is unlikely to occur in covalent semi- 
conductors with strong electron-phonon coupling. The vast experi- 
mental evidence for the existence of well-defined defects in amor- 
phous materials is summarized. Tight-binding calculations of the 
lowest energy point defects to be expected in chalcogenide, pnic- 
tide and tetrahedrally bonded amorphous semiconductors are pre- 
sented, including intimate charged pairs. The motion of the Fermi 
energy as a function of electron concentration is calculated for sev- 
eral important cases, particularly for amorphous-silicon-based 
alloys. It is concluded that an ordinary one-electron approach for 
the electronic structure of these important materials is inadequate. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 23894, 23945, 24008 
6570 Theoretical Physics 


REFER ALSO TO CITATION(S) 24823 


24522 (DOE/ER/01545—308) Casimir self-stress on a 
perfectly conducting cylindrical shell. DeRaad, L.L. Jr.; 
Milton, K.A. (R and D Associates, Marina del Rey, CA 
(USA); Ohio State Univ., Columbus (USA). Dept. of Phys- 
ics). 1980. Contract AC02-76ER01545. 22p. NTIS, PC A02/ 
MF AOl1. Order Number DE81023300. 

The Casimir stress on a perfectly conducting cylindrical 
shell, due to quantum field fluctuations (zero-point energy) in both 
the interior and exterior regions, is computed using a Green's 
dyadic formulation for the field strengths. To obtain a finite 
answer, a frequency cutoff must be inserted, but the result is inde- 
pendent of that cutoff. The Casimir stress is found to be attractive, 
the Casimir energy per unit length for a cylinder of radius a being: 
€ = -0.014/a*. 


6580 Mathematical Physics 


24523 Application of the imaginary time step method to 
the solution of the static Hartree-Fock problem. Davies, 
K.T.R. (Oak Ridge National Lab., TN (USA). Physics 
Div.); Flocard, H. (California Univ., Berkeley (USA). Div. 
of Nuclear Science); Krieger, S. (Illinois Univ., Chicago 
(USA). Dept. of Physics); Weiss, M.S. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Nuclear 
Physics [Section] A ; 342: No. 1, 111-123(Jun 1980). 

A method of solution of the static Hartree-Fock problem is 
proposed. The method, based upon the extension of the method of 
solution of the time-dependent Hartree-Fock problem to imaginary 
time, promises to be more efficient and applicable to more complex 
systems than previously proposed numerical methods. 


24524 (CONF-810251—1) Algorithms for sparse, sym- 
metric, definite quadratic A-matrix eigenproblems. Scott, 
D.S.; Ward, R.C. (Union Carbide Corp., Oak Ridge, TN 
(USA). Computer Sciences Div.). 1981. Contract W-7405- 
ENG-26. 8p. NTIS, PC A02/MF AO1. 

From 1981 army numerical analysis and computers confer- 
ence; Huntsville, AL, USA (26 Feb 1981). 

Methods are presented for computing eigenpairs of the qua- 
dratic A-matrix, M A? + CA + K, where M, C, and K are large 
and sparse, and have special symmetry-type properties. These prop- 
erties are sufficient to insure that all the eigenvalues are real and 
that theory analogous to the standard symmetric eigenproblem 
exists. The methods employ some standard techniques such as par- 
tial tri-diagonalization via the Lanczos Method and subsequent ei- 
genpair calculation, shift-and- invert strategy and subspace iteration. 
The methods also employ some new techniques such as Rayleigh- 
Ritz quadratic roots and the inertia of symmetric, definite, quadrat- 
ic A-matrices. 


24525 (LA-UR—81-318) Second-order _particle-in-cell 
(PIC) computational method in the one-dimensional variable 
Eulerian mesh system. Pyun, J.J. (Los Alamos Scientific 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 12p. 
(CONF-810702—4). NTIS, PC A02/MF A0O1. 
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From International conference on numerical methods for la- 
minar and turbulent flow; Venice, Italy (13 Jul 1981). 

As part of an effort to incorporate the variable Eulerian 
mesh into the second-order PIC computational method, a trunca- 
tion error analysis was performed to calculate the second-order 
error terms for the variable Eulerian mesh system. The results that 
the maximum mesh size increment/decrement is limited to be a(Ar/ 
sub i/)? where Ar/sub i/ is a non-dimensional mesh size of the ith 
cell, and a is a constant of order one. The numerical solutions of 
Burgers’ equation by the second-order PIC method in the variable 
Eulerian mesh system wer compared with its exact solution. It was 
found that the second-order accuracy in the PIC method was main- 
tained under the above condition. Additional problems were ana- 
lyzed using the second-order PIC methods in both variable and uni- 
form Eulerian mesh systems. The results indicate that the second- 
order PIC method in the variable Eulerian mesh system can pro- 
vide substantial computational time saving with no loss in accuracy. 


24526 (LA-UR—81-1409) k-line iterative methods: a con- 
jugate-gradient approach. Kratzer, D.; Parter, S.V.; Steuer- 
walt, M. (Hardin Coll., Searcy, AR (USA). Dept. of Math- 
ematics; Los Alamos National Lab., NM (USA); Wisconsin 
Univ., Madison (USA). Dept. of Mathematics). 29 Mar 
1981. Contract W-7405-ENG-36. 8p. (CONF-810628—2). 
NTIS, PC A02/MF AO1. 

From IMACS symposium on computer methods for PDE’s; 
Bethlehem, PA, USA (30 Jun 1981). 

The generalized conjugate gradient scheme based on the k- 
line block Jacobi splitting A = M-N was studied for solving model 
two-dimensional parabolic and elliptic difference equations AU = 
F tilde. A represents the matrix ch/sup a/-h?A/sub h/. Eigenva- 
lues of M~'N cluster, and the cluster radii decrease as ch/sup a/ or 
k increases. Computations with k = 4, 8, 16, 32, and ch/sup a/ = 
0, h, 2 are discussed. 


70 FUSION ENERGY 


24527 Proceedings of the symposium on engineering 
problems of fusion research, 8th, 1979. McGregor, C.K. 
(Ed.); Batzer, T.H. (Ed.). (Univ of Calif, Lawrence Liver- 
more Lab). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; No. 79CH1441-5, vp(1979). 
(CONF-801102—). 

From ASME winter annual meeting; Chicago, IL, USA (16 
Nov 1980). 

This conference processings contains 464 papers, of which 3 
are given in abstract form only. Four-hundred-thirty-five papers are 
indexed separately. The topics covered are: magnet design; beam 
development; superconductor development; experimental systems; 
power supplies; fusion reactor design and engineering; instrumenta- 
tion and diagnostics; vacuum systems, vessels, and components; 
remote maintenance and handling; ion source development; electri- 
cal components and rotating machines; beamline and target; ad- 
vanced reactor concepts; data acquisition and computer control; 
neutral beam development and heating; large coil project; neutral 
beam injector systems; fusion-fission reactors; starfire; materials; 
plasma control; energy transfer and conversion; and beam and 
ohmic heating. 


7001 Piasma Research 
REFER ALSO TO CITATION(S) 23540 


24528 (AD-A—088578) Effect of ICRF heating on single 
particle confinement in tokamaks. Whang, K.W.; Morales, 
G.J. (California Univ., Los Angeles (USA). Plasma Physics 
Group). Mar 1980. Contract N00014-75-C-0476. 18p. NTIS, 
PC A02/MF AOl1. 

The simultaneous effect of ion heating and spatial diffusion 
due to ICRF heating in tokamak geometry is investigated from the 
single particle viewpoint. Transitions between passing and trapped 
trajectories are taken into account in the mapping equations. Specif- 
ic results are given for typical experimental devices. (Author) 


70 FUSION ENERGY 
7001 Plasma Research 


24529 (CONF-790866—) Physics of plasmas in thermo- 
nuclear regimes. -_ B.; Sadowski, W. (eds.). - 
ment of Energy, Washington, DC (USA)). May 1981. 307p. 
NTIS, PC A14/MF AOl1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

Separate abstracts were prepared for each of the 22 included 
papers. (MOW) 


24530 (CONF-790866—, pp 5-11) Analytical formulation 
of the stability of finite-beta configurations. Coppi, B.; Fer- 
reira, A.; Ramos, J.J. (Massachusetts Inst. of Technology, 
Cambridge). May 1981. NTIS, PC A14/MF AO1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

In a plasma column that is magnetically confined, the con- 
figuration of its isobaric surfaces changes as the ratio B = 8p/B? 
of its kinetic pressure to the magnetic pressure is increased toward 
finite values, as is the case, for instance, of a plasma column that is 
brought close to thermonuclear burn conditions. Then a major 
question is the stability of axisymmetric toroidal configurations 
against modes that can be driven unstable by the combined effects 
of the magnetic field curvature and the pressure gradient. Here at- 
tention is limited to the case where the plasma motion is tied to 
that of the magnetic field lines. Then it is argued that an increase of 
B will have a dual effect, because it not only increases the instabil- 
ity driving pressure gradient, but also enhances the stabilizing mag- 
netic tension in that region of unfavorable curvature where the rel- 
evant modes develop. 


24531 (CONF-790866—, pp 13-24) Kinetic modifications 
of MHD ballooning mode theory. Antonsen, T.M. Jr.; Lane, 
B. (Massachusetts Inst. of Technology, Cambridge). May 
1981. NTIS, PC A14/MF AO1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

The kinetic equations for high mode number, long parallel 
wavelength electromagnetic perturbations are examined in the zero 
Larmor radius limit. The motivation is to determine the lowest 
order kinetic modifications to the existing MHD theory, specifical- 
ly, those due to the effects of trapped particles and ion wave-parti- 
cle interactions associated with compressional waves. A set of inte- 
gro-differential equations is derived in this limit assuming that the 
electron transit frequency is large compared with the wave fre- 
quency; the ion transit frequency is allowed to be of the same order 
as the wave frequency. These equations are combined into a vari- 
ational quadratic form which is used to show that the kinetic effects 
are stabilizing; the growth rate predicted by this system of equa- 
tions is less than the incompressible MHD growth rate and the sta- 
bility threshold is raised. 


24532 (CONF-790866—, pp 25-37) Magnetic fluctu- 
ations in finite-8 plasmas. Coppi, B.; Ferreira, A. (Massa- 
chusetts Inst. of Technology, Cambridge). May 1981. NTIS, 
PC A14/MF AOI1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

One of the two simultaneous requirements of an igniting 
fusion reactor is its ability to confine the thermal energy of suffi- 
ciently high-density plasmas as well as the 3.5 MeV a-particles that 
are produced by D-T fusion reactions. In this connection it is point- 
ed out that an important class of toroidal experiments which are 
presently under construction or are being planned can reach igni- 
tion conditions with plasma parameters for which the effects of 
finite plasma pressure relative to the magnetic pressure are impor- 
tant. 


24533 (CONF-790866—, pp 41-47) Parametric study of 
alpha-particle heating in tokamaks. Mikkelsen, D.R.; Post, 
D.E. (Princeton Univ., NJ). May 1981. NTIS, PC A1l4/MF 
AOl. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

A Monte-Carlo alpha-particle orbit code was used to calcu- 
late the alpha-particle heating profiles in tokamaks. A number of 
parameters have been varied (plasma current, aspect ratio, current 
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density profile, electron density and temperature profiles, and 
alpha-particle limiter location) and their influence on the heating 
profiles has been discussed. The alpha-particle orbit code uses a 
Monte-Carlo particle simulation algorithm: the transport of all the 
alpha-particles in a tokamak is simulated by following the motion of 
a carefully chosen sample of particles which are selected from the 
alpha-particle distribution. Quantities which would ordinarily be ex- 
pressed as integrals over the distribution function are evaluated by 
summing over the sample population. The dynamics of the alpha- 
particle ensemble are thus reduced to single-particle equations of 
motion. 


24534 (CONF-790866—, pp 49-60) Survey of thermonu- 
clear instabilities in a tokamak. Mikhailovskii, A.B. (1.V. 
Kurchatov Institute of Atomic Energy, Moscow, USSR). 
May 1981. NTIS, PC Al4/MF AOl. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

The results of the linear theory of the cyclotron instability of 
trapped a-particles are discussed. The quasi-linear theory of this in- 
stability is then studied. Drift thermonuclear instabilities and Alfven 
instabilities caused by the peak in their energy distribution function 
are examined. The Alfven cyclotron instability is then discussed. 


24535 (CONF-790866—, pp 61-69) Quasi-linear trans- 
port of alpha-particles in a tokamak plasma. Bornatici, M.; 
Engelmann, F. (FOM-Instituut voor Plasmafysica, Nieuwe- 
gein, Netherlands). May 1981. NTIS, PC Al4/MF AOl. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

Based on the general formulation of the anomalous transport, 
the qualitative features of the transport of the fusion a-particles, 
electrons and ions induced by the thermonuclear drift instability of 
Alfven waves in a tokamak plasma are discussed in terms of the 
turbulent spectrum. For the drift instability considered by Mikhai- 
lovskii, estimates of the anomalous particle flux are obtained, the 
coefficient of turbulent diffusion being as large as one tenth of the 
Bohm diffusion coefficient for a wave energy density as low as a 
few 10~* of the a-particle energy density. On the other hand, it is 
found that the anomalous energy transfer from the a-particles 
might still be somewhat faster than a-particle transport. 


24536 (CONF-790866—, pp 71-88) Interaction of 
charged reaction products with opalescent fluctuations. 
Coppi, B. (Massachusetts Inst. of Technology, Cambridge); 
Pegoraro, F.; . May 1981. NTIS, PC A1l4/MF AO1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

In a D-T plasma close to ignition, if the contribution of the 
3.5 MeV fusion-produced a-particles to the total plasma pressure is 
neglected, the interaction of these particles with the magnetic fluc- 
tuations which are supported by the bulk of the plasma can be de- 
scribed by retaining the contribution arising from the wave-particle 
resonant interaction only. Then, following a perturbation approach, 
we can start by examining the time evolution, in the absence of a- 
particles, of magnetic fluctuations of the shear-Alfven type in a 
sheared magnetic configuration where the presence of magnetic 
curvature causes a mixing between these waves and interchange in- 
stabilities. In the description of these fluctuations, we shall adopt an 
equation, derived from the theory of ballooning modes that can be 
proved to be valid in the neighborhood of the magnetic axis. 


24537 (CONF-790866—, pp 89-95) Summer school on 
physics of plasmas close to thermonuclear conditions. 
Cordey, J.G.; Field, J.J.; Robertson, I.L. (Culham Lab., Ox- 
fordshire, England). May 1981. NTIS, PC Al4/MF AO1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

Three different pieces of work were described (1) on the 
radial steady state ignition curves for different scaling laws, (2) 
power requirements for ignition, (3) burn control. 
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24538 (CONF-790866—, pp 97-121) Comparison of zero- 
dimensional and one-dimensional thermonuclear, burn compu- 
tations for the Reversed-Field Pinch Reactor (RFPR). Nebel, 
R.A.; Hagenson, R.L.; Moses, R.W.; Krakowski, R.A. (Los 
Alamos Scientific Lab., NM). May 1981. NTIS, PC A14/ 
MF AOl1. 

From International school of plasma physics course and 


workshop; Varenna, Italy (28 Aug 1979). 
Conceptual fusion reactor designs of the Reversed-Field 


Pinch Reactor (RFPR) have been based on profile-averaged zero- 
dimensional (point) plasma models. The plasma response/perform- 
ance that has been predicted by the point plasma model is re-exam- 
ined by a comprehensive one-dimensional (radial) burn code that 
has been developed and parametrically evaluated for the RFPR. 
Agreement is good between the zero-dimensional and one-dimen- 
sional models, giving more confidence in the RFPR design point 
reported previously from the zero-dimensional analysis. 


24539 (CONF-790866—, pp 125-137) Techniques for 
measuring the alpha-particle distribution in magnetically con- 
fined plasmas. Mikkelsen, D.R.; Post, D.E.; Hulse, R.A.; 
Stewart, L.D.; Weisheit, J.C. (Princeton Univ., NJ). May 
1981. NTIS, PC A1l4/MF AOIl1. 

From International school of plasma physics course and 
aes - Varenna, Italy (28 Aug 1979). 

ethods are proposed for measuring the alpha-particle dis- 

tribution in magnetically confined fusion plasmas using neutral-atom 
doping beams, ultraviolet spectroscopy, and neutral particle detec- 
tors. In the first method single charge exchange reactions, A® + 
He** —- A* + (He*)*, are used to populate the n = 2 and n = 3 
levels of He*. The ultraviolet photons from the decaying excited 
states are Doppler shifted by 5 to 10 Angstroms from those pro- 
duced by the thermalized alpha-particle ash. In the second method 
double charge exchange reactions, A° + He*t* — A** + He% 
enable fast neutralized alpha-particles to escape from the plasma 
and be detected by neutral particle analyzers. These methods are 
distinguished from similar techniques of observing plasma impuri- 
ties in that they allow a determination of the dependence of the dis- 
tribution function on energy and pitch angle, as well as spatial posi- 
tion. 


24540 (CONF-790866—, pp 153-167) Influence of edge 
effects and of impurities on the thermal stability of a toka- 
mak plasma. Bein, B.K. May 1981. NTIS, PC Al4/MF 
AOl. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

Based on a linear stability analysis for the space-time-depend- 
ent energy balance, the thermal stability of a D-T plasma in the 
temperature range from 5 keV to 20 keV is discussed, taking into 
account impurities, edge effects and partial compensation of radi- 
ation losses by additional heating (neutral beam injection). Regions 
of stable and quasi-stable burning, the latter one characterized by a 
limitation of the product of axial ion density and burning time, are 
determined. 


24541 (CONF-790866—, pp 171-174) Summary of the 
working group on particle transport. Hawryluk, R.J. (Prince- 
ton Univ., NJ). May 1981. NTIS, PC A1l4/MF AOl1. 

From International school of plasma physics course and 
wots Varenna, Italy (28 Aug 1979). 

e working group addressed three topics. The first was the 
concepts used to describe particle transport in tokamaks. The 
second was recent experiments which experienced difficulty with 
increasing the plasma density, and the third topic was theoretical 
models for describing the particle transport. 


24542 (CONF-790866—, pp 175-192) Transport in high- 
8, beam-heated tokamaks. Hogan, J.T. (Oak Ridge National 
Lab., TN). May 1981. NTIS, PC A1l4/MF AOl. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

Some basic transport models are reviewed. The effect of 
low-8 MHD modes on transport and the models used to account 
for these effects are described. The theory with high-8 experiments 
to proceed toward construction of a high-8 transport model is out- 
lined. 
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24543 (CONF-790866—, pp 193-201) Physical conditions 
in reversed field pinches and theta pinches as inferred from 
simulations. Sgro, A. (Los Alamos Scientific Lab., NM). 
May 1981. NTIS, PC A1l4/MF AOl1. 

From International school of plasma physics course and 
worksho nop Varenna, Italy (28 Aug 1979). 

e nature of the transport in certain pinches is investigated 
by comparing experimental data with computational predictions of 
the AURORA code. It is shown that anomalous resistivity and 
anomalous thermal conduction are present during the implosion 
phase of the ZT-S reversed field pinch, and that as equilibrium is 
approached the anomalous contribution to the transport coefficients 
decrease. Evidence is presented indicating that a low density wall 
emitted plasma occupies the region between the main plasma 
column and the wall. Simulations of a @-pinch show that anomalous 
heating of the ions due to microturbulent fields makes a noticeable 
contribution to the ion energetics. 


24544 (CONF-790866—, pp 203-207) Stabilization of the 
dissipative trapped electron mode and confinement scaling 
law. Rogister, A.; Hasselberg, G. (Institut fuer Plasmaphysik 
der Kernforschungsanlage Juelich GmbH, Germany). May 
1981. NTIS, PC A14/MF AO1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

It is shown that in the hot tokamak plasmas of the present 
and future generations, the nonlinear E x B drift of trapped elec- 
trons is more effective than that of the ions in stabilizing the dissi- 
pative trapped electron mode. As a result the anomalous diffusion 
coefficient has the favorable scaling N/T/sup 1/2//sub e/ (which 
agrees with some empirical results from numerical codes) rather 
than the pessimistic T/sup 7/2//sub e//N predicted in previous 
calculations. 


24545 (CONF-790866—, pp 209-222) Traverse transport 
processes of charged particle systems in a strong magnetic 
field: (I) quantum theory. Ho, Y.P.; Hu, X.W.; Chen, Z.X. 
(Institute of Plasma Physics, Ho Fei, China). May 1981. 
NTIS, PC Al4/MF AO1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

A general quantum theory of transport processes is de- 
scribed. The following topics are discussed: (1) dissipation theory, 
(2) electric conductivity, (3) transport coefficients, and (4) macro- 
scopic current operators. (MOW) 


24546 (CONF-790866—, pp 225-237) High power neu- 
tral beam experiments on the ISX-B tokamak. Swain, D.W.; 
Bates, S.C.; Bush, C.E. (Oak Ridge National Lab., TN). 
May 1981. NTIS, PC A1l4/MF AO1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

Results are presented of neutral beam injection experiments 
carried out in the ISX-B tokamak. Root-mean-square (rms) beta 
values of 3% have been achieved. No evidence of a beta limit has 
been observed. The ISX-B tokamak facility is described and results 
from the high beta injection experiments are presented. The theo- 
retical calculations of ballooning mode instability thresholds are 
compared with experimental measurements, and observations of a 
phenomenon called density clamping that have been made during 
high power neutral beam injection are described and discussed. 


24547 (CONF-790866—, pp 239-254) Equilibrium of 
compact toroidal plasmas and relevant magnet configurations. 
Cenacchi, G. (Centro Calcolo CNEN, Bologna, Italy); 
Coppi, B.; Taroni, A. May 1981. NTIS, PC Al4/MF AOl1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

A one dimensional transport code coupled to that for the 
evaluation of the ideal MHD toroidal equilibria that are to be 
reached has been employed to estimate the main requirements of 
both the transformer and equilibrium field systems. The search for 
the proper distribution of currents, producing the required fluxes 
and fields, has been carried out by two codes based on the least 
squares approximation technique. In order to assess the real influ- 
ence of the so called stray fields and as a final check, the toroidal 
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plasma equilibrium configuration in the actual fields produced by 
the adopted air-core transformer and equilibrium magnet systems 
has been re-evaluated. At the same time, the stored magnetic ener- 
gies and the ohmic power dissipation in all the considered coils 
have been computed. Finally, we observe that the same type of 
cyclic numerical analysis we have carried out for the class of ex- 
periments in which we are specifically interested is very well suited 
for the optimal design of any axisymmetric confinement experiment 
and in particular to cases of low aspect ratio and noncircular cross- 
section configurations. 


24548 (CONF-790866—, pp 267-291) RF current drive 
for a steady-state tokamak. Bhadra, D.K.; Chu, C.; Harvey, 
R.W.; Prater, R. (General Atomic Co., San Diego, CA). 
May 1981. NTIS, PC A1l4/MF AO1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

A study was aul of the feasibity of some of the possible 
rf current drive techniques, especially in the context of a conceptu- 
al design of a small steady-state tokamak called the RST, an rf- 
driven steady-state tokamak. The size of the RST has been nomi- 
nally selected at 80 cm for the major radius, 20 cm for the minor 
radius. The magnetic field on-axis is 1.5 T. A machine with these 
parameters can provide an initial electron temperature of 400 to 600 
eV which is sufficient to start the rf current drive. 


24549 (CONF-810450—1) Particle-confinement criteria 
for axisymmetric field-reversed magnetic configurations. 
Hsiao, M.Y.; Miley, G.H. (Illinois Univ., Urbana (USA). 
Fusion Studies Lab.). 1981. Coniract AS02-76ET52040. 19p. 
(COO—2218-214). NTIS, PC A02/MF AOI. 

From Controlled fusion theory conference; Austin, TX, 
USA (8 Apr 1981). 

The general conditions for particle confinement are derived 
for an axisymmetric system and specialized to a general class of 
vortex-type field-reversed magnetic configurations. The criteria for 
closed-field and open-field confinements are obtained, including 
both the lower and upper bounds of P/sub 6//q where q is the 
charge of the particle. The constraint on P/sub 0//q represents a 
necessary condition for particle confinement. In certain limits, the 
commonly used criterion for Hamiltonian, H < woP/sub 6/, where 
@o identical with qBo/mc, is deduced from a more general form as 
a special case. In addition, a new criterion, -BoR/sub w/?/2c < P/ 
sub 6//q < 0, where R/sub w/ = wall radius, and B) = vacuum 
field, is found necessary to be imposed, which reduces the confined 
region in (E, P/sub @) space. These results can be applied to calcu- 
lations for Field-Reversed Mirrors and Field-Reversed Theta 
Pinches. 


24550 (CONF-810606—32) Nuclear elastic scattering ef- 
fects on fusion product transport in the FRM. DeVeaux, 
J.C.; Greenspan, E.; Miley, G.H. (Illinois Univ., Urbana 
(USA). Fusion Studies Lab.). 1981. Contract AS02- 
76ET52040. Sp. (COO—2218-215). NTIS, PC A02/MF 
AOl. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

Large energy transfer (LET) events such as nuclear elastic 
scatterng (NES) are shown to have significant effects on fusion 
product transport in the field-reversed mirror. The method used 
and preliminary results obtained from the study on NES effects on 
f/sub p/ orbits are described. (MOW) 


24551 (CONF-810606—33) Confinement requirements for 
ohmic-compressive ignition of a Spheromak plasma. Olson, 
R.E.; Miley, G.H. (Illinois Univ., Urbana (USA). Fusion 
Studies Lab.). 1981. Contract AS02-76ET52040. Sp. 
(COO—2218-204). NTIS, PC A02/MF AOl1. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

The Moving Plasmoid Reactor (MPR) is an attractive alter- 
native magnetic fusion scheme in which Spheromak plasmoids are 
envisioned to be formed, compressed, burned, and expanded as the 
plasmoids translate through a series of linear reactor modules. Al- 
though auxiliary heating of the plasmoids may be possible, the 
MPR scenario would be especially interesting if ohmic decay and 
compression alone is sufficient to heat the plasmoids to an ignition 
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temperature. In the present work, we examine the transport condi- 
tions under which a Spheromak plasmoid can be expected to reach 
ignition via a combination of ohmic and compression heating. 


24552 (CONF-810606—34) Plasma ion heating and 
energy loss from alpha-particle micro-instabilities. Sutton, 
W.R.; Choi, C.K.; Miley, G.H. (Illinois Univ., Urbana 


(USA). Fusion Studies Lab.). 1981. Contract AS02- 
76ET52040. 6p. (COO—2218-203). NTIS, PC A02/MF 
AOl. 

From American Nuclear Society’s annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

An engineering model is described which scopes the effect 
of a velocity space relaxation of fast alphas on a quasi-linear time 
scale. An approximation for the ion heating is given. (MOW) 


24553 (DOE/ER/10376—T1) Studies of autoionizing 
states relevant to dielectronic recombination. Progress report 
for the third year. Gallagher, T.F. (SRI International, Menlo 
Park, CA (USA)). 5 Jan 1981. Contract AT03-79ER 10376. 
22p. NTIS, PC A02/MF AOl1. 

An important loss process in CTR plasmas is the process of 
dielectronic recombination, which proceeds via autoionizing states. 
At this date, however, this problem is not fully understood, largely 
because of the nearly complete lack of fundamental atomic data on 
high excited autoionizing states. In this document, we outline the 
continuation of a program to investigate the properties of autoioniz- 
ing states of alkaline earth metals by means of a novel laser excita- 
tion technique developed at SRI. This approach will allow us to 
study, for the first time, autoionizing states of arbitrary n, and | in a 
controlled environment. Specifically, we plan to measure autoioni- 
zation rates and branching ratios as a function of n and | and the 
effects of electric fields. These experiments should yield the basic 
atomic data, autoionization rates, required as inputs to sophisticated 
model calculations of dielectronic recombination rates. 


24554 (DOE/ET/53018—3) Transient loss of plasma 
from a theta pinch having an initially reversed magnetic field. 
Heidrich, J.E. (Pennsylvania State Univ., University Park 
(USA)). Jan 1981. Contract AS02-76ET53018. 282p. NTIS, 
PC Al13/MF AOl. 

The results of an experimental study of the transient loss of 
plasma from a 25-cm-long theta pinch initially containing a re- 
versed trapped magnetic field are presented. The plasma, amenable 
to MHD analyses, was a doubly ionized helium plasma character- 
ized by an ion density N/sub i/ = 2 x 10'* cm~® and an ion tem- 
perature T/sub i/ = 15 eV at midcoil and by N/sub i/ = 0.5 x 
10** cm~* and T/sub i/ = 6 eV at a position 2.5 cm beyond the 
end of the theta coil. 


24555 (DOE/ET/53018—4) Experimental investigation 
of energy loss and end loss physics in a linear theta pinch. 
Scientific report 81-3. Jacoby, B.A. (Pennsylvania State 
Univ., University Park (USA)). Jan 1981. Contract AS02- 
76ET53018. 193p. NTIS, PC A09/MF AO1. 

The results of an experimental study of particle and thermal 
loss processes from a 50-cm long theta pinch are presented. The 
plasma was generated with a 40-mTorr fill of deuterium in a 3.81 
cm radius discharge tube; 67% Z-preionization was followed by a 
main current discharge that produced a 23-kG peak magnetic field 
in 4.75 psec. The electron density and temperature in the plasma 
column at the end of dynamic implosion were characterized by 1.0 
x 10'* cm~* and 20 eV, respectively. This was followed by adiaba- 
tic compression which occurred with the particle and energy loss 
of interest. The diagnostics employed in this experiment were 
Thomson scattering, continuum radiation spectroscopy, local mag- 
netic-field probes, local pressure probes, and diamagnetic loops. 
Axial temperature and density profiles were mapped from the coil 
into the end region. 


24556 (DOE/ET/53018—6) Computer simulation of 
plasma behavior in open-ended linear theta machines. Scientif- 
ic report 81-5. Stover, E.K. (Pennsylvania State Univ., Uni- 
versity Park (USA)). Apr 1981. Contract AS02-76ET53018. 
302p. NTIS, PC Al4/MF AOl. 

Thesis. 
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Zero-dimensional and one-dimensional fluid plasma comput- 
er models have been developed to study the behavior of linear 
theta pinch plasmas. Computer simulation results generated from 
these codes are compared with data obtained from two theta pinch 
experiments so that significant machine plasma behavior can be 
identified. The experiments examined are a collisional experiment, 
T/sub i/ ~ 50 eV, n/sub e/ ~ 10'? cm~*, where the plasma mean- 
free-path was significantly less than the plasma column length, and 
a hot ion species experiment, T/sub i/ ~ 3 keV, n/sub e/ ~ 10** 
cm™~%, where the ion mean-free-path was on the order of the plasma 
column length. 


24557 (DOE/ET/53018—7) Kinetic theory analysis of 
flow in plasmas of varying degree of collisionality. Scientific 
report 81-6. Ott, M.W. (Pennsylvania State Univ., Universi- 
ty Park (USA)). Apr 1981. Contract AS02-76ET53018. 
101p. NTIS, PC A06/MF AOl1. 

Using a Krook collision model with relaxation to a flowing 
Maxwellian distribution function, a one dimensional flowing plasma 
solution to the kinetic equation is obtained for ions. The theory ex- 
tends the analysis of collisionless flow from a theta pinch to include 
collisions, and yields a distribution function in the transition regime 
between collisonless and collisional flow. The model shows features 
of each extreme, and permits calculation of the fundamental system 
parameters including thermal energy flux and parallel viscosity to 
replace classically derived fluid description concepts which break 
down in this regime. A second problem which is investigated is the 
analysis of collisionless flow interaction with a representative re- 
flecting surface. Reflected densities are calculated and presented for 
both specular and diffuse reflection. A comparison with a conven- 
tional reflected shock wave is also presented. The results indicate a 
density buildup near the reflector, as would be expected, and this 
effect is more pronounced when the reflected temperature is lower. 


24558 (DOE/ET/53018—8) Study of plasma convection 
and wall interactions in magnetic-confinement systems. Prog- 
ress report, October 1, 1980-September 30, 1981. York, T.M.; 
Klevans, E.H. (Pennsylvania State Univ., University Park 
(USA)). 15 May 1981. Contract AS02-76ET53018. 102p. 
NTIS, PC A06/MF AO1. Order Number DE81023005. 

Experimental and analytical studies of plasma interactions 
with magnetic fields and end walls have been carried out. The final 
effort for studying flow on open-ended theta pinches has resulted 
in: (1) new understanding of collisional flow processes; and (2) has 
presented unique measurements of density and temperature near the 
end wall. An orignal effort to use Nd-glass lasers for Thomson scat- 
tering diagnostics is reported. Laser system conversion and efficien- 
cies of frequency doubling are reported. The development of a 
compact toroid discharged is reported; this will be used as a plasma 
source to study transport, convection and wass interactions at 
plasma conditions appropriate for large scale fusion experiments. 
Computer codes predict compact toroid plasma scaling and mag- 
netic field distribution resulting from guiding coils added at the 
ends of the theta pinch coil. The development of a multi-pass 
Fabry-Perot interferometer using visible light from a He-Ne laser is 
reported here. Theoretical study has been completed on an exten- 
sion of a collisionless plasma flow model to include collision effects. 
Initial studies directed to analysis of plasma wall interactions are re- 
ported. 


24559 (DOE/ET/53051—23) Technical progress report, 
October 1, 1980-September 30, 1981. (Wisconsin Univ., 
Madison (USA)). 1981. Contract AS02-76ET53051. 118p. 
NTIS, PC A06/MF A0O1. Order Number DE81023291. 
Progress during the 12-month period, October 1, 1980 to 
September 30, 1981 on the University of Wisconsin Plasma Physics 
contract is described. Most of the work centers around two major 
experimental devices, the Levitated Octupole and Tokapole II. A 
major upgrade of the Octupole is underway to include 2 MW of 
ICRH and 1.8 MW of neutral beam heating. Meanwhile, gun opti- 
mization and low field operation has resulted in the attainment of 
35% beta, a factor of 9 above the single fluid ballooning limit. The 
ICRH experiment is well underway, and the first neutral beam 
source has been installed. The Tokapole is operating reliably at the 
full design field of 10 kG with 12 msec discharges. Low q (~ 0.4) 
discharges with flat current profiles are obtained at reduced (~ 
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3kG) toroidal field. The device is presently being used to study 
shear Alfven wave heating, ECRH startup, poloidal ohmic heating, 
and plasma transport. 


24560 (LA-UR—81-1442) Position diagnostics for a mag- 
netic-pinch imploding-cylinder x-ray generator. Seagrave, 
J.D.; Woods, C.W.; Jones, L.A. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 6p. (CONF- 
810429—32). NTIS, PC A02/MF AOl1. 

From Conference on optics; Santa Fe, NM, USA (6 Apr 
1981). 
; For the diagnostic instrumentation of an imploding cylindri- 
cal plasma intended as a prototype for a high-intensity flash x-ray 
source, two systems have been developed which employ batteries 
of inexpensive 1.2-ns (FWHM) nitrogen lasers fired in sequence 
during the ~2-pys period of the implosion. Four pinhoie-schlieren 
paraxial photographs are taken, and eight radial profiles are ob- 
tained using a novel position-sensitive detector based on a fluores- 
cent plastic-fiber optical delay line. 


24561 (NRL-MR—4530) Dark-field study of rear-side 
density structure in laser-accelerated foils. Stamper, J.A.; 
Gold, S.H.; Obenschain, S.P.; McLean, E.A.; Sica, L. 
(Naval Research Lab., Washington, DC (USA)). 8 Jun 
1981. 19p. NTIS, PC A02/MF AOl1. 

A dark-field, laser-probing diagnostic has produced the first 
high-resolution photographs of density structure on the rear side of 
laser-accelerated foils. This diagnostic allows the preferential sam- 
pling of the steep-gradient region of an expanding plasma and per- 
mits two-dimensional, multiple-time recordings on a single photo- 
graph. The studies are aimed at understanding the early-time phys- 
ics of target implosions for inertial-confinement fusion. Both long 
(500 psec) and short (150 psec) probe pulses were used to study the 
rear-side plasmas of thin foils accelerated by the rocket-like reac- 
tion to a hot plasma ablated from the front side by the laser radi- 
ation. The longer pulse results, both for angular scatter and the life- 
time of small, transverse structure, imply a relatively cold (1 eV) 
rear side plasma. The short pulses provide high resolution photo- 
graphs of the complete structure. One of these was a vortex-like 
structure, suggestive of the remnants of a hydrodynamic instability. 
These observations are relevant to two of the basic requirements of 
inertial-confinement fusion: cold fuel isentrope and implosion sym- 
metry. 


24562 FIR scattering measurements from laboratory plas- 
mas. Park, H.; Peebles, W.A.; Mase, A.; Luhmann, N.C. Jr. 
(Univ of Calif, Los Angeles). pp 37-38 of Fourth interna- 
tional conference on infrared and millimeter waves and 
their application. New York, NY; Institute of Electrical and 
Electronics Engineers (1979). 

From 4. international conference on infrared and near-milli- 
meter waves; Miami Beach, FL, USA (10 Dec 1979). 

The application of the far infrared (FIR) laser scattering for 
plasma diagnostics is described which simultaneously provides ex- 
cellent spatial, wavenumber, and temporal resolution in fusion and 
laboratory plasmas with densities in the range 5*10/sup 9/ to 5*10/ 
sup 15/ cm/sup -3/. 4 refs. 


24563 (PB—80-815939) Alpha particles. 1974-july, 1980 
(citations from the international aerospace abstracts data 
base). Report for 1974-jul 80. Mauk, S.C. (New Mexico 
Univ., Albuquerque (USA). Technology Application 
Center). Sep 1980. 5lp. NTIS PC NO1/MF NO1. 

These citations from the international literature cover var- 
ious aspects of alpha particles as applied to controlled fusion de- 
vices, solar activity, and geomagnetically trapped particles. Includ- 
ed are articles concerning ToKamak Devices, plasma heating and 
control, plasma-particle interactions, solar particles, solar wind, 
solar flares, energy spectra, and magnetohydrodynamic stability. 
Articles concerning effects of alpha particles on different kinds of 
devices are also included. (This updated bibliography contains 227 
citations, 61 of which are new additions to the previous edition.) 


24564 (PPPL—1763) Optimizing pulse-pileup detection 


for soft-x-ray py. Greenberger, A.J. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Apr 1981. Contract 


(U 
AMO02-76CH03073. 30p. NTIS, PC A03/MF AOl1. 
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The problem of optimizing detection of the pileup of ran- 
domly occurring exponential tail pulses in white noise is consid- 
ered. An attempt is made to reduce the process to an algorithm that 
could practically be performed in real time. Quantitative estimates 
are made for the performance of such an optimum detector. The 
relation to a more general pattern recognition problem is men- 
tioned. 


24565 (PPPL—1784) Banana drift transport in tokamaks 
with ripple. Linsker, R.; Boozer, A.H. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Apr 1981. Contract AM02- 
76CH03073. 24p. NTIS, PC A02/MF A0O1. 

Ripple transport in tokamaks is discussed for the banana drift 
collisionality regime, which lies below the ripple plateau regime 
treated earlier. The physical mechanisms that dominate banana drift 
transport are found to differ from those considered in previous 
work on this regime, and the resulting transport coefficients can 
consequently differ by several orders of magnitude. 


24566 (PPPL—1786) Heavy-atom neutral beams for 
tandem-mirror end plugs. Post, D.E.; Grisham, L.R.; Santar- 
ius, J.F.; Emmert, G.A. (Princeton Univ., NJ (USA). 
Plasma ’Physics Lab.). May 1981. Contract AMO2- 
76CH03073. 30p. NTIS, PC ‘A03/MF AOl. 

The advantages of neutral beams with Z = 3 formed from 
negative ions, accelerated to 0.5 to 1.0 MeV/amu, and neutralized 
with high efficiency, are investigated for use in tandem mirror reac- 
tor end plugs. These beams can produce Q’s of 20 to 30, and thus 
can replace the currently proposed 200 to 500 keV neutral proton 
beams presently planned for tandem mirror reactors. Thus, these Z 
= 3 neutral beams increase the potential attractiveness of tandem 
mirror reactors by offering a substitute for difficult high energy 
neutral hydrogen end plug beams. 


24567 (SAI—023-81-191-LJ) Direct measurement of ani- 
sotropy of hot electron rings using synchrotron emission. 
Tamor, S. (Science Applications, Inc., La Jolla, CA 
(USA)). Jun 1981. Contract AC03-76ET53057. lp. 
(LAPS—73). NTIS, PC A02/MF AOl. Order Number 
DE81023026. 

It is the purpose of this note to point out that the angular 
dependence of the synchrotron emission from a hot electron ring is 
a direct measure of the anisotropy of the underlying distribution 
function. 


24568 (UCRL—85828(Rev.1)) Ambipolar potential forma- 
tion in TMX. Correl, D.L.; Allen, S.L.; Casper, T.A. (Law- 
rence Livermore National Lab., CA (USA)). 5 May 1981. 
Contract W-7405-ENG-48. 23p. (CONF-810511—4(Rev. 1)). 
NTIS, PC A02/MF AOl1. 

From Workshop on potential formation and control in 
bumpy tori and mirrors; Oak Ridge, TN, USA (11 May 1981). 

TMX experimental data on ambipolar potential control and 
on the accompanying electrostatic confinement are reported. New 
results on the radial dependence of the central-cell confining poten- 
tial are given. Radial and axial particle losses as well as scaling of 
the central-cell axial confinement are discussed. 


24569 Status of submillimeter-wave Thomson scattering 
ion temperature diagnostic implementation in Alcator C. 
Praddaude, H.C.; Woskoboinikow, P.; Mulligan, W.J.; 
Cohn, D.R.; Lax, B. (MIT, Cambridge, Mass). pp 44-45 of 
Fourth international conference on infrared and millimeter 
waves and their application. New York, NY; Institute of 
Electrical and Electronics Engineers (1979). 

From 4. international conference on infrared and near-milli- 
meter waves; Miami Beach, FL, USA (10 Dec 1979). 

Description is presented of submillimeter-wave (SMM) 
Thomson scattering equipment used for ion temperature diagnostic 
in the Alcator C tokamak. 2 refs. 
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24570 Prospects of developing multi-megawatt gyroetrons 
for bulk heating of controlled thermonuclear reactors. Gran- 
atstein, V.L.; Baird, M.; Read, M.; Chu, K.R.; Sprangle, 
P.A. (Nav Res Lab, Washington, DC). pp 122-124 of 
Fourth international conference on infrared and millimeter 
waves and their application. New York, NY; Institute of 
Electrical and Electronics Engineers (1979). 

From 4. international conference on infrared and near-milli- 
meter waves; Miami Beach, FL, USA (10 Dec 1979). 

Changes in gyrotron design for thermonuclear fusion power 
reactors are discussed. One possible configuration for a multi- 
megawatt millimeter-wave gyrotron is sketched and contrasted 
with the configuration of an existing 10 kW CW Soviet gyrotron. 9 
refs. 


24571 Current induction and decay in cryogenic rings. 
Gluck, R.; Antoniuk, D. (TRW, Redondo Beach, Calif). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 3: No. 79CH1441-5, 1670-1677(1979). 
(CONF-801102—). 

From ASME winter annual meeting; Chicago, IL, USA (16 
Nov 1980). 

A quantitative study of the current carrying capability of 
cryogenic levitated rings in a plasma confinement facility is present- 
ed. Two ring configurations were analyzed: a transposed, multiturn 
wound ring and a single-turn solid ring. The results show that the 
obtainable current decay time (less than 2 seconds) of cryogenic 
rings, is insufficient for conducting meaningful plasma confinement 
experiments. For other applications, the current decay time of a 
solid ring was shown to be approximately 50% of that of a wound- 
transposed ring under similar operating conditions. 10 refs. 


24572 General arrangement of diagnostics on TFTR. 
Goldfarb, S.; Young, K.M. (Plasma Phys Lab, Princeton, 
NJ). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 1: No. 79CH1441-5, 453-458(1979). 
(CONF-801102—). 

From ASME winter annual meeting; Chicago, IL, USA (16 
Nov 1980). 

The TFTR final design incorporates 200 access ports ar- 
ranged in sets at twenty locations (bays) between toroidal field 
coils. Approximately 170 of these ports are available for use by 
more than 80 diagnostic equipments. The diagnostic access features 
of TFTR and the complement of diagnostic equipment currently 
planned are reported. The requirements of diagnostics which effect 
location on the machine are detailed and the trade-offs in port as- 
signments leading to the current arrangement are described. 5 refs. 


24573 Single-point Thomson scattering experiments on 
PDX--an overview. Foote, V.S. (Princeton Plasma Phys Lab, 
NJ). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 4: No. 79CHI441-5NPS, 1925- 
1929(1979). (CONF-801102—). 

From ASME winter annual meeting; Chicago, IL, USA (16 
Nov 1980). 

Diagnostics for the PDX device at Princeton include three 
different experiments utilizing the Thomson Scattering interaction. 
This paper describes the Scannable Single Point T/S Experiment 
and the Laser Current Density (Forward Scattering) Experiment. 
Several of the optical elements are common to both experiments. 
Controls for scanning, image rotation, shutters, etc. are remotely 
operated by computer after a manual selection of the experiment 
mode. | ref. 


24574 Some mechanical aspects of a fast ion diagnostic 
apparatus for PDX. Martinez, E. (Princeton Univ, NJ). Pro- 
ceedings of the Symposium on Engineering Problems of Fusion 
Research ; 4: No. 79CHI441-SNPS, 1941-1943(1979). 
(CONF-801102—). 

From ASME winter annual meeting; Chicago, IL, USA (16 
Nov 1980). 

This diagnostic is designed to obtain safety factor ratio q(r) 
and effective charge Z/sub eff/ (r) profiles by the injection of a 
highly collimated neutral beam into the plasma equatorial plane and 
then detecting the outgoing neutrals at a given energy level and 
bandwidth. 2 refs. 
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24575 User-oriented data acquisition and control system. 
Hill, K.L.; Dimock, D.; Johnson, D. (Princeton Univ, NJ). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 4: No. 799CHI441-5NPS, 1970-1973(1979). 
(CONF-801102—). 

From ASME winter annual meeting; Chicago, IL, USA (16 
Nov 1980). 

A data acquisition and control system developed to support 
a TV Thomson Scattering plasma diagnostic is presented. Three 
major aspects of the system are discussed: 1) interfacing experimen- 
tal equipment to the computer, 2) properly scheduling the execu- 
tion of applications programs, and 3) a user interface which accepts 
quasi-English commands. These three fundamental comonents of 
the system will be used with applications programs to support the 
TV Thomson Scattering diagnostic on PDX at Princeton. 


24576 Practical method for analyzing the feedback con- 
trol of the position of a tokamak plasma. Chao, Y.A.; Frantz, 
E.R.; Yang, T.F. (Carnegie-Mellon Univ, Pittsburgh, Pa). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 4: No. 79CHI441-SNPS, 1869-1872(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Earlier works on analyzing position instabilities of a tokamak 
plasma by the Effective Mode Approximation (EMA) are general- 
ized to include external feedback control coils coupled to the 
system. Linear feedback control for each control coil includes sepa- 
rate voltage gains for position and velocity feedbacks, RC-type 
time delays and a detector-limited position cut-off. When EMA is 
applied, the dispersion relation reduces to a fourth order algebraic 
equation, which in practical cases simplifies to a second order equa- 
tion. The EMA stability domains are studied in detail. Over-feed- 
back conditions are identified and expressed in terms of the position 
and velocity gains, the controller time delay, and the effective 
mutual inductance and resistance of the system. Control of the ver- 
tical instability in TNS (The Next Step), an inside-D plasma, is ana- 
lyzed. 8 refs. 
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REFER ALSO TO CITATION(S) 23231, 23906, 23919, 23925, 23933, 24020, 
24561 


24577 (CONF-790866—, pp 139-152) Deuterium and tri- 
tium fueling in an ETF/INTOR plasma with divertor. Houl- 
berg, W.A.; Howe, H.C.; Attenberger, S.E. (Oak Ridge Na- 
tional Lab., TN). May 1981. NTIS, PC Al4/MF AOl1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

Fueling by pellets and neutral gas in the presence of a diver- 
tor is examined with a one-dimensional multispecies transport code. 
Deuterium, tritium, and alpha particles are treated as independent 
thermal species. With an efficiently operating divertor, it becomes 
impossible to maintain high plasma density (anti n ~ 10'* cm™*) 
with neutral gas fueling alone because of the high probability of the 
gas being ionized in the scrapeoff layer. Pellet fueling significantly 
reduces the particle load on the divertor and, with feedback con- 
trol, can maintain the plasma density at the desired level. A low 
level of deuterium gas fueling can then be used to maintain the den- 
sity of the scrapoff layer and increase shielding against sputtered 
impurities. Even with an effective shielding divertor, the energy 
and particle fluxes to the first wall from both charged and neutral 
particles may be significant. The fluctuations at the plasma edge 
and in the scrapoff layer introduced by the pellets cause the parti- 
cle and energy fluxes to the divertor and first wall to fluctuate. 
This makes simulation more difficult but may be used to experimen- 
tally determine radial and parallel transport properties in the scra- 
peoff layer. Recommendations for further study are made. 


24578 (CONF-790866—, pp 255-266) Three-dimensional 
structural analysis of a compact toroidal fusion experiment. 
Menna, L.D. (University of Naples, Italy); Esposito, F.; Ru- 
binacci, G. May 1981. NTIS, PC A1l4/MF Aol. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 
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A three-dimensional stress analysis of the shaped magnet 
coils carried out by means of a numerical code is described. The 
results of the two-dimensional stress analysis and of the three-di- 
mensional stress analysis are given. 


24579 (CONF-790866—, pp 293-304) LINUS magnetic- 
inertial fusion program. Winsor, N.K. (Naval Research Lab., 
Washington, DC); Turchi, P.J.; Robson, A.E.; Pierre, J.M.; 
Cooper, A.L.; Burton, R.L.; Boris, J.P. May 1981. NTIS, 
PC Al4/MF AOl. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979). 

An imploding liner system has unique advantages in magnet- 
ic confinement, heating, neutronics and elimination of first-wall 
problems. The liner is a hollow circular cylinder of liquid metal, 
whose radius can be rapidly changed. In a proposed liner-plasma 
experiment, the liner compresses an axial magnetic field, which in 
turn confines a reversed-field theta-pinch plasma which is created 
inside it. The plasma is compression-heated by rapidly reducing the 
radius of the liner. Fusion neutrons are captured by the liquid lith- 
ium liner, which flows out of the system between compression 
cycles. The liquid metal first wall is not damaged by the neutron 
flux. The design and simulation of this system are presented along 
with results of liner compression experiments. 


24580 (DOE/DP/40012—T2) Generation and focusing of 
pulsed intense ion beams. Progress report, April 1, 1979-Sep- 
tember 30, 1979. Sudan, R.N.; Hammer, D.A. (Cornell 
Univ., Ithaca, NY (USA). Lab. of Plasma Studies). Apr 
1981. Contract AS02-77DP40012. 30p. NTIS, PC A03/MF 
AOl. 

Theoretical calculations suggest that an intense pulsed ~ 1 
MeV proton beam can be used to simulate the characteristics of ~ 
1 GeV heavy ion beam propagation in an inertial confinement 
fusion reactor chamber. Given the present availability of the former 
beams and the high projected cost for obtaining the latter ones, 
such experimental simulations appear appropriate. Work was under- 
taken under the cited contract to apply the technology of intense 
proton beams to this end. The first task was the development of a 
high brightness pulsed proton source which could produce a 
weakly convergent ~ 10 kA proton beam in a field free drift 
region. This was accomplished at ~ 250 keV, and preliminary 
beam propagation experiments were performed. It was concluded 
that a proper simulation experiment would require a higher voltage 
beam. An upgraded version of the existing generator, which would 
have produced a 30 kA beam at about 500 keV, and further propa- 
gation experiments were proposed as part of our unsuccessful re- 
newal proposal dated October 15, 1979. 


24581 (DOE/ET/53018—2) Design of magnetic mirrors 
for a linear theta pinch. Veglia, V.P. (Pennsylvania State 
Univ., University Park (USA)). Jan 1981. Contract AS02- 
76ET53018. 112p. NTIS, PC A06/MF AOl1. 

The problem of generating optimum magnetic mirror fields 
at the ends of a 50-cm long theta-pinch experiment to study particle 
flow and loss effects has been investigated. A combination of active 
and passive mirrors was developed to produce 2-3:1 fields for a 23- 
kG pinch. Biot-Savart and potential field prediction solutions for 
the magnetic field distribution were compared with experimental 
measurements in 2-5-cm long coils for the 50-cm long pinch. 


24582 (LA—8830-MS) Nucleonic analysis of the ETF 
neutral-beam-injector-duct and vacuum-pumping-duct shields. 
Urban, W.T.; Seed, T.J.; Dudziak, D.J. (Los Alamos Scien- 
tific Lab., NM (USA)). May 1981. Contract W-7405-ENG- 
36. 82p. NTIS, PC AOS5/MF AOI. Order Number 
DE8 1023986. 

A nucleonic analysis of the Engineering Test Facility neu- 
tral-beam-injector-duct and vacuum-pumping-duct shields has been 
made using a hybrid Monte Carlo/discrete-ordinates method. This 
method used Monte Carlo to determine internal and external 
boundary surface sources for subsequent discrete-ordinates calcula- 
tions of the neutron and gamma-ray transport through the shields. 
Confidence was provided in both the hybrid method and the results 
obtained through a comparison with three-dimensional Monte 
Carlo results. Also determined in the analysis were the energy and 
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angular distributions of neutrons and gamma rays entering the neu- 
tral-beam-injector duct from the toroidal plasma chamber, as well 
as exiting the duct into the neutral-beam-injector chamber. In addi- 
tion, the energy and angular distributions of neutrons entering the 
vacuum-pumping chamber were determined. 


24583 (LA-UR—81-1584) Development of a 600 kV 
Marx module for a high-density z-pinch experiment. Kewish, 
R.W. Jr. (Los Alamos Scientific Lab., NM (USA)). 1981. 
Contract W-7405-ENG-36. 1lp. (CONF-810659—6). NTIS, 
PC A02/MF AO1. 

From 3. IEEE international pulsed power conference; Albu- 
querque, NM, USA (1 Jun 1981). 

A 600 kV Marx generator has been designed with a self-in- 
ductance of 1.4 wH. Two generators in parallel form a module with 
a self-inductance of 700 nH. Initial operation will be with twelve 
0.2 wf capacitors giving 12 kJ of stored energy and capable of a 
short circuit current of 125 kA. These capacitors may be exchanged 
for 0.43 yf units to double the stored energy and current capability. 
Criteria for switch operating conditions with the working gas, air, 
and operating pressure, < 50 psig, were achieved. 


24584 (LBL—12594) Heavy-ion-fusion half-year report. 
October 1, 1980-March 31, 1981. (Lawrence Berkeley Lab., 
CA (USA)). Apr 1981. Contract W-7405-ENG-48. 40p. 
NTIS, PC A03/MF AO1. Order Number DE81022252. 

The Cs* pulsed drift tube injector has continued to operate 
satisfactorily in a program of studying the characteristics of the 
beam and of developing diagnostic tools. A single beam transport 
experiment has been designed and fabriction of the components has 
begun. The purpose of the experiment is the study of transverse 
beam dynamics and the stability of a space-charge dominated beam 
traveling through a periodic strong-focussing channel. Increasing 
attention has been given to multiple-beam heavy ion induction 
linacs and it appears that there will be significant technical and cost 
advantages in such a system. Theoretical studies of the longitudinal 
stability of beams and of longitudinal-transverse coupling have con- 
tinued. Electrostatic quadrupole beam transport systems have also 
been an object of study. Engineering development of module com- 
ponents has included experiments with novel ignitrons as well as 
evaluations of standard ones. Evaluation of magnetic core material 
also continues. 


24585 (PPPL—1795) Minimization of magnetic field- 
ripple in toroidal-confinement geometries. Furth, H.P.; Lu- 
descher, C. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Apr 1981. Contract AM02-76CH03073. ilp. (Q). 
NTIS, PC A02/MF AOl1. 

A critical optimization problem in the design of toroidal 
fusion reactors is the minimization of magnetic field ripple in the 
presence of fixed requirements for access through the windings of 
the coil system. The present paper points out a systematic approach 
to this problem. Toroidal field coils that do not lie in poloidal 
planes, and particularly coils with non-planar windings, are shown 
to give optimal results. 


24586 (PPPL—1796) Modular coils: a promising toroi- 
dal-reactor-coil system. Chu, T.K.; Furth, H.P.; Johnson, 
J.L.; Ludescher, C.; Weimer, K.E. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Apr 1981. Contract AMO02- 
76CH03073. 30p. NTIS, PC A03/MF AOl. 

The concept of modular coils originated from a need to find 
reactor-relevant stellarator windings, but its usefulness can be ex- 
tended to provide an externally applied, additional rotational trans- 
form in tokamaks. Considerations of (1) basic principles of modular 
coils, (2) types of coils, (3) types of configurations (general, helical- 
ly symmetric, helically asymmetric, with magnetic well, with mag- 
netic hill), (4) types of rotational transform profile, and (5) structure 
and origin of ripples are given. These results show that modular 
coils can offer a wide range of vacuum magnetic field configura- 
tions, some of which cannot be obtained with the classical stellara- 
tor or torsatron coil configuration. 
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24587 (SAND—80-2823) Laser development for laser 
fusion applications. Research progress report, October 1979- 
September 1980. (Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1981. Contract AC04-76DP00789. 83p. NTIS, 
PC A05/MF AOl1. 

Research conducted during this period is reported on the 
following: (1) rare-gas-halogen lasers, (2) XeCl laser at excitation 
rates of 1.7 to 4.7 MW/cm*%, (3) rare gas halogen laser modeling, (4) 
three-body ion recombination coefficients, (5) electron beam accel- 
erators, (6) power conditioning studies for accelerators, (7) chemi- 
cally pumped iodine lasers, (8) hydrogen fluoride lasers, and (9) 
supporting research. (MOW) 


24588 (SAND—81-0845) Duopigatron ion source studies: 
II. Bickes, R.W. Jr.; O'Hagan, J.B. (Sandia National Labs., 
Albuquerque, NM (USA)). May 1981. Contract AC04- 
76DP00789. 36p. NTIS, PC A03/MF AOl1. 

Recent experimental studies with a duopigatron gas dis- 
charge ion source are described. Experiments include measurements 
of the ion current, mass and energy distributions and current densi- 
ty profiles as a function of the aperture sizes of the source elec- 
trodes. Larger aperture diameters were required to minimize 
damage to the original ion source [configuration described in Rev. 
Sci. Instrum. 49, 435(1978)] observed during its operation on the 
Sandia Target Test Facility. The best new configuration produces a 
200 mA ion beam at an arc current of 13 A and contains 52% D*. 
In addition to the performance measurements, extensive mass analy- 
ses of the ionic impurities produced in the ion source were carried 
out. The large aperture sources produce beams that contain ca. 
0.5% contaminants. Typical mass spectra are described and the 
sources of the impurities discussed. Difficulties with the duopiga- 
tron including loss of source efficiency (ion current as a function of 
arc current) and filament contamination are presented and dis- 
cussed. 


24589 (SLAC-PUB—2722) Status of the US heavy ion 
fusion program. Herrmannsfeldt, W.B. (Stanford Linear Ac- 
celerator Center, CA (USA)). Apr 1981. Contract AC03- 
76SF00515. 20p. (CONF-810375—1). NTIS, PC A02/MF 
AOl. 

From Workshop on the application of the SNS to heavy ion 
fusion; Abingdon, UK (23 Mar 1981). 

In order to review the US HIF program, it is necessary to 
discuss both the program elements and the political situation. The 
latter topic is discussed and then the technical justification for the 
interest in HIF is presented. This is followed by a brief description 
of the Argonne Program to develop the rf linac storage ring system 
for which the SNS can contribute important data. The new direc- 
tion being taken by the Berkeley group to develop the induction 
linac system is described. 


24590 (UCRL—53112) Neutral-beam injectors for 1990 
and 2005. Fink, J.H. (Lawrence Livermore National Lab., 
CA (USA)). 1 Apr 1981. Contract W-7405-ENG-48. 69p. 
NTIS, PC A08/MF AO1. 

Anticipated developments in neutral-beam technology are 
described. Particular attention is given to gas efficiency, power effi- 
ciency, beam optics, and injector size. It is concluded that negative- 
ion sources can be made to operate with gas efficiencies in excess 
of 10%, while negative-ion neutral-beam injectors, using D2 gas 
stripping cells, will operate at power efficiencies of roughly 50% in 
ten years. Twenty-five years from now, negative-ion neutral-beam 
injectors, using photodetachment, will operate at efficiencies ap- 
proaching 70%. 


24591 (UCRL—84777) Calculational comparison of DT, 
neon, and argon implosions. Stevens, J.C. (Lawrence Liver- 
more National Lab., CA (USA)). 28 Oct 1980. Contract W- 
7405-ENG-48. 22p. (CONF-801119—6). NTIS, PC A02/ 
MF AOI. 

From 22. annual meeting of the division of plasma physics of 
the APS; San Diego, CA, USA (10 Nov 1980). 

A number of laboratories have been doing laser driven im- 
plosions of pure neon and argon gas as a diagnostic of the peak im- 
ploded conditions. The relationship of these implosions to DT im- 
plosions has been unclear. This paper will explore the physics of 
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these higher Z gases and show that they are fundamentally easier to 
compress than DT gas. Specifically, this paper will show that, for 
the same initial mass density, and the same capsule design and drive 
conditions, the calculated peak compressed density is dependent on 
the type of fill gas, being substantially higher for Ne and Ar implo- 
sions than for DT implosions. 


24592 (UCRL—85912) Study of the equilibrium and 
decay of compact toroids generated by a magnetized co-axial 
plasma gun. Granneman, E.H.A.; Goldenbaum, G.C.; 
Hammer, J.H.; Hartman, C.W.; Prono, D.S.; Taska, J.; 
Turner, W.C. (Lawrence Livermore National Lab., CA 
(USA)). 27 Apr 1981. Contract W-7405-ENG-48. 10p. 
(CONF-810906—4). NTIS, PC A02/MF AOl1. 

From 10. European conference on controlled fusion and 
plasma Yo ysics; Moscow, USSR (14 Sep 1981). 

e have continued our earlier work on the co-axial gun pro- 
duction of compact toroidal plasmas that are contained in an oblate 
shaped cylindrically symmetrical flux conserver. Following our ob- 
servation that the magnetic structure produced by the gun is well 
described by force-free currents, the analysis of the data has been 
extended along the lines of J.B. Taylor’s theory of the reversed 
field pinch. Spatial magnetic field profiles are well represented by 
the lowest energy eigenmode solution to nabla x vector B = k 
vector B with k = constant. 


24593 Compact, maintainable 80-keV neutral beam 
module. Fink, J.H.; Molvik, A.W. (to Dept. of Energy). US 
Patent 4,232,244. 4 Nov 1980. Filed date 25 Oct 1978. vp. 


PAT-APPL-954,679. 
A compact, maintainable 80-kev arc chamber, extractor 


module for a neutral beam system immersed in a vacuum of < 10-2 
torr, incorporating a nested 60-kev gradient shield located midway 
between the high voltage ion source and surrounding grounded 
frame. The shield reduces breakdown or arcing path length without 
increasing the voltage gradient, tends to keep electric fields normal 
to conducting surfaces rather than skewed and reduces the peak 
electric field around irregularities on the 80-kev electrodes. The arc 
chamber or ion source is mounted separately from the extractor or 
ion accelerator to reduce misalignment of the accelerator and to 
permit separate maintenance to be performed on these systems. The 
separate mounting of the ion source provides for maintaining same 
without removing the ion accelerator. 


24594 Implications of uncertainties in modeling of tritium 
releases from fusion reactors. Piet, S.J.; Kazimi, M.S. (Mas- 
sachusetts Inst. of Tech., Cambridge). pp 25-31 of Proceed- 
ings: tritium technology in fission, fusion, and isotopic appli- 
cations. Wittenberg, L.J. (comp.). La Grange Park, IL; 
American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

The bases for various models concerned with all phases of 
estimating doses due to routine tritium releases from fusion reactors 
have been examined. The implications of uncertainties in param- 
eters and assumptions for the uncertainty of the calculated doses 
and resulting maximum permissible releases are presented. Global 
dispersion models are most affected by the assumptions concerning 
movement, such as the role of the ocean as a sink. Local dispersion 
models are much less uncertain; the largest problems being atmos- 
pheric deposition processes and surface water transport. Dose 
models were found to generally agree within a factor of two, with 
the largest variation due to agricultural data. Plant tritium flow is 
the least developed area and requires substantial improvement in 
the data base. Based on two possible arbitrary global standards, the 
maximum allowable releases from a fusion plant were found to 
range from 2 to 20,000 Ci/day. The local criteria imply releases be- 
tween 5 and 20 Ci/day. 


24595 Tritium in the compact ignition experiment 
(ZEPHYR). Weichselgartner, H.; Swansiger, W.A. (Max- 
Planck-Institut fuer Plasmaphysik, Garching, Germany). pp 
125-131 of Proceedings: tritium technology in fission, fusion, 
and isotopic applications. Wittenberg, L.J. (comp.). La 
Grange Park, IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 
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The Max-Planck-Institut fuer Plasmaphysik has begun to 
design a compact ignition experiment based on a high field tokamak 
heated by neutral injection and adiabatic compression. The main 
object of the experiment is the investigation of the D-T burning 
state and its control. A critical phase of the experiment will be its 
operation with tritium as a fuel. It is anticipated that ~ 10° Ci of 
tritium will be necessary for about 4000 discharges. German regula- 
tions regarding tritium releases to the atmosphere stipulate that 
unless otherwise authorized, the average annual tritium concentra- 
tion in the air exhuasted from the facility must not exceed 107~*® Ci/ 
m*. Meeting this release standard appears to be the most formidable 
tritium-related problem facing ZEPHYR. The tritium handling sys- 
tems associated with ZEPHYR will employ: (1) leak tight all-metal 
primary containments, (2) minimum volume secondary contain- 
ments, and (3) efficient tritium absorption systems (based on catalyt- 
ic oxidation of the tritiated species followed by adsorption of the 
tritiated water on molecular sieves) for tritium removal from sec- 
ondary containments. 


24596 Characteristics of unburned tritium exhaust, recov- 
ery, and reprocessing systems in magnetic and inertial con- 
finement reactors. Ortman, M.S.; Larsen, E.M.; Abdel- 
Khalik, S.I. (Univ. of Wisconsin, Madison). pp 137-143 of 
Proceedings: tritium technology in fission, fusion, and isoto- 
pic applications. Wittenberg, L.J. (comp.). La Grange Park, 
IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

The tritium pathways and handling systems in twenty-one 
conceptual magnetic and inertial confinement fusion reactor designs 
are examined and compared. The objectives are: (1) to determine 
the effects of the plasma confinement scheme, reactor fueling 
method, and first wall protection scheme on the design and relative 
complexity of the tritium handling systems; and (2) to examine the 
advantages and disadvantages of removing the tritium breeding 
function from the reactor. It is concluded that, from a tritium han- 
dling viewpoint, the preferred reactors are inertial confinement de- 
vices with either gas-protected or magnetically-protected first 
walls, pellet-fueled tandem mirrors, and reversed field pinches. Tri- 
tium handling problems are at a maximum in laser-driven reactors 
with either a wetted wall or lithium fall protection, tokamaks, 
standard mirrors, and fast-liners. 


24597 Review of fusion-related experimentation on blan- 
ket/tritium processing and hydrogen isotope migration at the 
Argonne National Laboratory. Van Deventer, E.H.; Weston, 
J.R.; Peterman, R.W.; Clemmer, R.G.; Veleckis, E.; Maroni, 
V.A. (Argonne National Lab., IL). pp 144-149 of Proceed- 
ings: tritium technology in fission, fusion, and isotopic appli- 
cations. Wittenberg, L.J. (comp.). La Grange Park, IL; 
American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Investigations of the chemical processing of liquid lithium 
fusion reactor blankets have shown that a method based on molten- 
salt extraction is capable of controlling hydrogen isotopes at levels 
of less than 5 appM, corresponding to an inventory of ~ 200 g/ 
GWth. Assessments of similar considerations for solid tritium 
breeding materials tend to indicate that it will be difficult to attain 
in-blanket tritium inventories of <1 kg/GWth for in-situ processed 
breeder blanket concepts. A study of tritium interactions with solid 
Li;Pb2 revealed that the tritium retentivity was less than that of 
many common structural alloys (e.g., stainless steel), which suggests 
potentially troublesome tritium partitioning problems for this type 
of breeder material. However, liquid Li;Pb2 was found to have a 
considerably greater retentivity for tritium than the solid. The hy- 
drogen permeability of the alloy Ti-6Al-4V was found to be over 
1000-times greater than that of 300-series stainless steels. Limited at- 
tempts to reduce this permeability using coating procedures were 
only marginally effective. Solubility data for hydrogen in Ti-6Al- 
4V indicate that the amount of dissolved tritium in a fusion reactor 
first wall fabricated from this material could range from several 
hundred grams to several kilograms, depending on effective T2 ac- 
tivity and first wall temperature distribution. 
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24598 Tritium implications of advanced-fuel fusion 
cycles. Miley, G.H. (Univ. of Illinois, Urbana). pp 156-162 
of Proceedings: tritium technology in fission, fusion, and 
isotopic applications. Wittenberg, L.J. (comp.). La Grange 
Park, IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

The use of advanced-fuel (AF) fusion, particularly D-based 
fuels such as Cat-D and D-*He, are discussed in the context of pos- 
sibly eliminating the need to breed tritium in a fusion reactor blan- 
ket. If the handling and storage of large quantities of tritium be- 
comes a difficulty in fusion systems, such an approach would be 
very attractive. Further, by use of small environmentally compati- 
ble D-*He satellites, fusion energy units could be located close to 
the user. *He fuel would be shipped to these satellites from remote- 
ly located semi Cat-D generator plants. If, on the other hand tri- 
tium technology is perfected, the generator-satellite concept could 
still be used to advantage whereby surplus tritium bred in D-t or 
Cat-d plants is stored and allowed to decay to *He for use in the 
satellites. 


24599 1,4-diphenylbutadiyne as a potential tritium getter. 
Miller, H.H.; Bissell, E.R.; Tsugawa, R.T.; Souers, P.C. 
(Univ. of California, Livermore). Contract W-7405-ENG- 
48. pp 208-212 of Proceedings: tritium technology in fission, 
fusion, and isotopic applications. Wittenberg, L.J. (comp.). 
La Grange Park, IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Research on the acetylene compound 1,4-diphenylbutadiyne 
is an effort to develop a tritium gas getter that will operate in the 
presence of air and minimize the formation of water. T2 adds to the 
acetylene bond of the getter in the presence of a metal catalyst. 
The catalyst stimulates the T2-O2 reaction as well. The butadiyne 
compound has shown good reaction efficiency for 300 ppM Tz in 
static dry air at room temperature and one atmosphere pressure. 
Metalacetylene complexes are being synthesized, positioning the 
metal catalyst atom as close to the triple bond as possible to maxi- 
mize the organic reaction. Organometallics such as triphenyl phos- 
phine iridium are being investigated as possible regenerative getters 
for Tz in air. Gas mixtures as low as 1 ppM Tz in air will be tested 
under flow conditions in future work. 


24600 Effects of tritium on electron multiplier perform- 
ance. Kerst, R.A.; Malinowski, M.E. (Sandia National Labs., 
Livermore, CA). pp 219-222 of Proceedings: tritium tech- 
nology in fission, fusion, and isotopic applications. Witten- 
berg, L.J. (comp.). La Grange Park, IL; American Nuclear 
Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

In developing diagnostic instruments for fusion reactors, it is 
necessary to measure the effects of tritium contamination on chan- 
nel electron multipliers (CEM). A CEM was exposed to Tz pres- 
sures of up to 1.5 x 10~' Pa, with exposure quantities ranging up to 
8800 Pa-s. The counting rate of the CEM is shown to consist of a 
prompt (Type I) signal caused by gas-phase tritium and a residual 
(Type II) signal, probably caused by near-surface tritium. The po- 
tential for using CEMs for observing the dynamics of tritium ad- 
sorption and absorption is discussed. 


24601 Design study of fuel circulating system using Pd- 
alloy membrane isotope separation method. Naito, T.; 
Yamada, T.; Yamanaka, T.; Aizawa, T.; Kasahara, T.; Ni- 
shikawa, M.; Asami, N. pp 233-239 of Proceedings: tritium 
technology in fission, fusion, and ~% applications. Wit- 


tenberg, L.J. (comp.). La Grange Park, IL; American Nu- 
clear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Design study on the fuel circulating system (FCS) for a to- 
kamak experimental fusion reactor (JXFR) has been carried out to 
establish the system concept, to plan the development program, and 
to evaluate the feasibility of diffusion system. The FCS consists of 
main vacuum system, fuel gas refiners, isotope separators, fuel feed- 
ers, and auxiliary systems. In the system design, Pd-alloy membrane 
permeation method is adopted for fuel refining and isotope separat- 
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ing. All impurities are effectively removed and hydrogen isotopes 
are sufficiently separated by Pd-alloy membrane. The isotope sepa- 
ration system consists of Ist (47 separators) and 2nd (46 separators) 
cascades for removing protium and separating deuterium, respec- 
tively. In the FCS, while cryogenic distillation method appears to 
be practicable, Pd-alloy membrane diffusion method is attractive 
for isotope separation and refining of fuel gas. The choice will have 
to be based on reliability, economic, and safety analyses. 


24602 Computer control of the TFTR tritium storage and 
delivery system. Youssef, N. (Ebasco Services, Inc., New 
York, NY); Phillips, H.; Yemin, L.; Dong, J.; Pierce, C. pp 
281-285 of Proceedings: tritium technology in fission, fusion, 
and isotopic applications. Wittenberg, L.J. (comp.). La 
Grange Park, IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

The Tritium Storage and Delivery System (TSDS) will de- 
liver to the torus the required tritium gas in precisely controlled in- 
jection profiles. This system will utilize advanced Central Instru- 
mentation, Control and Data Acquisition (CICADA) computer- 
control techniques, in normal and malfunction-recovery modes of 
operation. The control scheme of the TSDS is built of three main 
control scenarios. An operating mode defines the permissives, se- 
quence and path of a process during each scenario. The computer- 
ized control of the TSDS has four distinct advantages: (1) versatile 
control with fast response times both for tritium gas generation and 
for gas injection into the torus; (2) ease of selecting the proper op- 
erating modes of a control scenario, (3) ease of operation without 
disturbing the multiple levels of containment, and (4) simple fast 
trouble shooting of system malfunction utilizing programmed pro- 
cedures and on-line diagnosis. The TSDS has both remote nd local 
control capability. 


24603 Tritium recovery from solid breeders: implications 
of the existing data. Okula, K.; Sze, D.K. (Univ. of Wiscon- 
sin, Madison). pp 286-292 of Proceedings: tritium technol- 
ogy in fission, fusion, and isotopic applications. Wittenberg, 
L.J. (comp.). La Grange Park, IL; American Nuclear Soci- 
ety (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

The modeling of tritium escape from solid lithium breeders 
must recognize the relative importance of mass transfer in the gas 
phase as well as the solid-state diffusion step in the overall process. 
Experimental investigations on oxygen-containing compounds and 
intermetallics are shown to have produced considerable uncertainty 
in measurement of diffusion in the various materials, while data is 
minimal in characterizing the transfer of tritium from the gas-solid 
interface into the gas stream. Considerations of this latter aspect in- 
dicate important consequences for tritium inventory, tritium recov- 
ery, and the blanket design of anticipated fusion reactor systems. 
Future research goals that may alleviate these problems are pro- 


posed. 


24604 Safety related tritium research required to support 
commercial fusion power reactors. Lind, K.E. (Ebasco Serv- 
ices, Inc., Princeton, NJ); Levine, J.D.; Yemin, L.; Mauro, 
J.J.; Howe, H.J.; Pierce, C.W. pp 299-303 of Proceedings: 
tritium technology in fission, fusion, and isotopic applica- 
tions. Wittenberg, L.J. (comp.). La Grange Park, IL; 
American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Areas of tritium research have been identified which should 
be investigated in order to develop safety criteria and safety system 
features for commercial fusion reactors. These research needs in- 
clude: (1) the relative radiotoxicity of elemental tritium and tritiated 
water vapor; (2) protective clothing development; (3) metallic 
getter characteristics; (4) low temperature catalyst development; (5) 
molecular sieve kinetics; (6) compatibility of tritium with polymeric 
materials; and (7) tritium monitor improvements. 
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24605 Tritium cleanup systems for TFTR. Yemin, L.; 
Rossmassler, R. (Ebasco Services Inc., New York, NY). 
Contract EY-76-C-02-3073. pp 304-307 of Proceedings: tri- 
tium technology in fission, fusion, and isotopic applications. 
Wittenberg, L.J. (comp.). La Grange Park, IL; American 
Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Three catalytic oxidation, dessicant adsorption type tritium 
cleanup systems are being provided for Princeton’s Tokamak 
Fusion Test Reactor (TFTR) - a glove box cleanup system, a room 
atmosphere cleanup system, and a versatile, multipurpose cleanup 
system. The functions of the systems are described and specific 
design features and design changes are discussed. 


24606 Tritium storage and delivery system for the Toka- 
mak Fusion Test Reactor. Phillips, H. (Ebasco Services, 
Inc., New York, NY); Yemin, L.; Youssef, N.; Pierce, C.; 
Watkins, R.; Wilkes, W.; Gill, J. Contract EY-76-C-02-3073. 
pp 353-359 of Proceedings: tritium technology in fission, 
fusion, and isotopic applications. Wittenberg, L.J. (comp.). 
La Grange Park, IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

A gas handling system which provides high purity tritium 
gas feed to the Tokamak Fusion Test Reactor (TFTR) is described, 
together with its essential features and operations. This system is 
designed to receive, assay, purify, store, and automatically deliver 
the tritium to one, two, or three points in the torus. The gas injec- 
tion process is executed in a programmed manner to meet specific 
experimental requirements. 


24607 Development of tritium production technology in 
nuclear fusion research program of Japan. Abe, T.; Yamagu- 
chi, K.; Kudo, H.; Tanase, M.; Shikata, E.; Umei, H.; Ta- 
chikawa, K.; Tanaka, K. (Japan Atomic Energy Research 


Inst., Ibaraki). pp 367-371 of Proceedings: tritium technol- 


ogy in fission, fusion, and isotopic applications. Wittenberg, 
L.J. (comp.). La Grange Park, IL; American Nuclear Soci- 
ety (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

Gaseous tritium was extracted from neutron-irradiated lith- 
ium aluminum alloys (*LiAl), containing 1% of *Li enriched to 
95%, by the use of Tritium Extraction System (TREX), a small 
scale test plant, constructed in the Japan Atomic Energy Research 
Institute (JAERI). TREX is a vacuum system made of stainless 
steel and consists of a vacuum furnace, a purifier, a tritium getter 
trap, and constant volumes to which analytical equipments are con- 
nected. The system was set in an airtight box surrounded with lead 
bricks of 5 cm thick. For the safe operation, Tritium Removal 
System (TRS) was furnished in the laboratory. TRS can remove 
tritium diffusing out of TREX into the atmosphere in the box by 
converting tritiated species to HTO, which is adsorbed on molecu- 
lar sieves. TRS was operated at the flow rate between | and 7 
m*h~' and the appropriate decontamination factor of 10* was ob- 
tained in the test operation of a once-through mode. 


24608 Analysis of experimental air-detritiation data using 
TSOAK-M1, Land, R.H.; Maroni, V.A.; Minkoff, M. (Ar- 
gonne National Lab., IL). Contract AP07-79ID00019. pp 
381-386 of Proceedings: tritium technology in fission, fusion, 
and isotopic applications. Wittenberg, L.J. (comp.). La 
Grange Park, IL; American Nuclear Society (1980). 

From Tritium technology in fission, fusion, and isotopic ap- 
plications; Dayton, OH, USA (29 Apr 1980). 

A computer code (T! SOAK-M1) has been developed which 
permits the determination of tritium reaction (Tz to HTO)/adsorp- 
tion/release and instrument correction parameters from enclosure 
(building) detritiation test data. The code is based on a simplified 
model which treats each parameter as a normalized time-independ- 
ent constant throughout the data-unfolding steps. TSOAK-M1 was 
used to analyze existing small-cubicle test data with good success, 
and the resulting normalized parameters were employed to evaluate 
hypothetical reactor-building detritiation scenarios. It was conclud- 
ed from the latter evaluation that the complications associated with 
moisture formation, adsorption, and release, particularly in terms of 
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extended cleanup times, may not be as great as was previously 
thought. It is recommended that the validity of the TSOAK-M1 
model be tested using data from detritiation tests conducted on 
large experimental enclosures (5 to 10 m*) and, if possible, actual 
facility buildings. 


24609 Pulsed power for fusion. Martin, T.H. (Sandia 
Lab, Albuquerque, NM). pp 2-8 of Second IEEE int. pulsed 
power conference. New York, NY; IEEE (1979). 

From Pulsed power conference; Lubbock, TX, USA (12 Jun 
1979). 

Research conducted in support of the pulsed power ap- 
proach to fusion has resulted in the creation of an extendable accel- 
erator technology that could be used at levels up to 100 Tw and 30 
Mj. These types of accelerators are efficient (about 30 to 50 per- 
cent) and for ion outputs in the 1 to 3 Mi range they may provide 
an approach to aeconomically feasible 200 Mw electric power reac- 
tor. Repetitive pulsing of the pulsed power system for >10/sup 9/ 
shot lifetimes must be solved along with ion beam concentration, 
bunching, and drifting. 


24610 Contribution of computer graphics to the finite-ele- 
ment analysis of the PDX tokamak. Campbell, T.; Mason, P.; 
Iaccarino, S.; Johnston, K. (Grumman Aerosp Corp, Beth- 
page, NY). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 1: No. 79CH1441-5, 45- 
49(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

In recent years, computer graphics has become an essential 
part of finite-element structural analysis. In the analysis of the PDX 
Tokamak for the Princeton Plasma Physics Laboratory (PPPL), 
computer graphics was particularly useful in the conceptual, model 
generation, and output presentation phases. 4 refs. 


24611 TEXT overview and status report. Brower, D.; 
Cardwell, G.; Gentle, K.; Harris, W.; Hutchins, S.; Sheets, 
M.; Wildi, P. (Univ of Tex, Austin). Proceedings of the Sym- 
ium on Engineering Problems of Fusion Research ; 1: No. 
79CH1441-5, 278-281(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The site preparations for the TEXT Fusion Plasma Research 
Facility are essentially complete. Major components of the system 
have been delivered and the assembly phase has begun. The facility 
is scheduled to begin operations in August 1980. This paper re- 
views the features of the design which have evolved since the last 
reports were presented and discusses the present status and sched- 
ule of the project. 14 refs. 


24612 SLPX, superconducting long-pulse experiment. 
conducted. Tiger, P.U.; Jassby, D.L.; File, J.; Reardon, P.J. 
(Princeton Univ, NJ). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 1: No. 79CH1441-5, 
286-291(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A scoping study for a Superconducting Long-Pulse Experi- 
ment (SLPX) was conducted at the Princeton Plasma Physics Lab- 
oratory from 1977 to 1979. Three machine sizes were considered to 
investigate the cost-effectiveness and impact of size with regard to 
expected scientific and technological advancements. This paper 
summarizes the results of that scoping study. 4 refs. 


24613 Design of RST--an rf-driven steady-state toroidal 
experiment. Dalessandro, J.A.; Bikadi, L.R.; Chen, W.Y.; 
Henderson, M.C.; Homeyer, W.G.; Morgan, G.W.; Orr, 
J.D.; Prater, R.; Smith, G.W. (Gen At Co, San Diego, 
Calif). Proceedings of the Symposium on Engineering Problems 


of Fusion Research ; 1: No. 79CH1441-5, 292-296(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A modest cost, near-term tokamak is proposed for the ex- 
press purpose of investigating steady-state current drive using rf 
power. It is called RST for rf driven steady-state tokamak. It has 
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an innovative toroidal field coil system which uses only three large 
TF-coils. Pullback correction coils are employed to achieve an ac- 
ceptable magnetic field ripple. Superconducting coils are chosen to 
reduce power consumption during steady-state operation. Emphasis 
has been placed on the design of the superconducting coils, includ- 
ing magnetic field, helium vessel stress and deformation, structural 
support of the cryogenic coils, and liquid helium boiloff. 3 refs. 


24614 Tokamak reactor poloidal field system study. 
Brown, T.G.; Wiseman, G.W.,; Peng, Y.K.M. (Grumman 
Aerosp Corp, Bethpage, NY). Proceedings of the Symposium 
on Engineering Problems of Fusion Research ; 1: No. 
79CH1441-5, 399-410(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The poloidal field (PF) system, including plasma magnetics, 
magnet design, and electrical energy conversion systems, was exam- 
ined. An overall PF system tradeoff study was carried out taking 
into account the reactor design constraints and the plasma require- 
ments. The plasma requirements on PF coil currents and configura- 
tions are estimated by MHD equilibrium calculations over the 
ranges of beta current and shape of interest. The resulting cost and 
technology requirements are compared. 22 refs. 


24615 Assembly plan for the Texas Experimental Toka- 
mak. Polk, D.H.; McFarlin, D.J.; Dondero, R.F.; Kettle, 
J.L. (United Technol Corp, East Hartford, Conn). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 2: No. 79CH1441-5, 812-815(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Texas Experimental Tokamak (TEXT) has a circular 
cross section plasma with a major radius of 100 cm and a minor 
radius of 28 cm. This paper is concerned with the TEXT machine's 
mechanical design as it applies to the techniques and procedures of 
assembly. 


24616 Assembly of the PDX device. Knutson, D.S.; Wil- 
lard, J.; Kaminsky, E. (Princeton Univ, NJ). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
2: No. 79CH1441-5, 825-830(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The assembly of the PDX device was accomplished in four 
phases; (a) pre-assembly, (b) poloidal coil assembly and test, (c) tor- 
oidal coil assembly, and (d) final assembly and test. The assembly 
began in November 1976 and a first plasma as achieved during the 
power tests in November 1978. Details of the assembly plan and 
procedure are discussed. 3 refs. 


24617 Modularization of advanced-fuel plasmoid reactors. 
Gilligan, J.G.; Olson, R.E.; Miley, G.H. (Univ of Ill, 
Urbana). Proceedings of the Symposium on Engineering Prob- 
lems of Fusion Research ; 2: No. 79CH1441-5, 878-882(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A new general class of potential fusion reactors is discussed, 
especially with regards to their engineering attractiveness. The 
Moving Plasmoid Reactors (MPR) consist of a linear arrangement 
of “modules” which perform the functions of startup, heating-fuel- 
ing, energy recovery, etc., as a plasmoid is moved from one module 
to the next during a burn scenario. Considerable flexibility is possi- 
ble for the choice of technology to accomplish the task of each 
module. Two MPR designs employing the Field-Reversed Mirror 
and Spheromak concepts are described. 21 refs. 


24618 Simulation of start-up of an FRM using injection. 
Miley, G.; Haill, T.; Stark, R. (Univ of Ill, Urbana). Pro- 
ceedings of the Symposium on Engineering Problems of Fusion 
Research ; 2: No. 79CH1441-5, 883-887(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Neutral-beam start-up of a field-reversed mirror (FRM) is 
thought to be competitive with other start-up scenarios. To model 
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neutral-beam start-up, a one-dimensional hybrid plasma code is 
being developed. A description is given of the plasma model, along 
with a discussion of some preliminary results. 7 refs. 


24619 Engineering analysis for linus imploding liquid 
liner systems. Brennan, M.; Tolk, K.M.; Featherston, W.M.; 
Weldon, W.F.; Rylander, H.G.; Woodson, H.H.; Burton, 
R.L.; Jenkins, D.J.; Turchi, P.J. (Univ of Tex, Austin). Pro- 
ceedings of the Symposium on Engineering Problems of Fusion 
Research ; 2: No. 79CH1441-5, 893-897(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Center for Electromechanics (CEM) of The University 
of Texas at Austin has completed an engineering analysis of con- 
trolled imploding liquid metal liner (LINUS) devices for the Naval 
Research Laboratory (NRL). NRL is involved in the development 
of this type of high energy density system which has potential use 
in the areas of compact fusion and pulsed electrical power sources 
and advanced weapon systems. Dynamic instabilities, material con- 
siderations, injection systems, rotor geometries, mechanical stresses, 
and the effect of elevated temperatures are discussed. The effect of 
these items also influence the choice between a rotating or a sta- 
tionary reactor vessel. 5 refs. 


24620 Data acquisition on PLT and PDX. Seibel, F.T. 
(Princeton Plasma Phys Lab, NJ). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 2: No. 
79CH 1441-5, 906-909(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The computer facilities available at PPPL for use by PLT 
and PDX experimentalists is described, and it is shown how the 
system has developed from its initial configuration. Special atten- 
tion is given to improvements made in networking and distributed 
processing. 


24621 Computer control of tokamak operation at Doublet 
III. Drobnis, D.D.; Glad, A.S.; Kohli, J.C.; Oldenburg, 
R.V. (Gen At Co, San Diego, Calif). Proceedings of the Sym- 

ium on Engineering Problems of Fusion Research ; 2: No. 
79CH 1441-5, 919-923(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Operation of the Doublet III Tokamak at General Atomic 
has been under centralized computer control since start-up in early 
1978. Computer control has provided improved record keeping and 
shot reproducibility, a natural operating interface through CRT dis- 
plays and terminals, and great flexibility in automated shot sequenc- 
ing and monitoring. A description of the system is provided. 5 refs. 


24622 Engineering design study of the long pulse technol- 
ogy tokamak. Nelson, B.E.; Johnson, R.L.; Kunselman, 
M.H.; Wing, W.R.; Jernigan, T.C.; Lyon, J.F.; Ballou, J.K.; 
Sheffield, J.; Peng, Y.M.; O’Toole, J.A.; Brown, T.G.; Wi- 
seman, G.W. (Oak Ridge Natl Lab, Tenn). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
2: No. 79CH1441-5, 1085-1089(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Long Pulse Technology Tokamak, LPTT, is proposed 
to fill the gap between the existing generation of machines and the 
ETF by serving as a test bed for ETF relevant systems. To this 
end, LPTT is to demonstrate operation of a clean hydrogen plasma 
with reactor level thermal power densities for pulse lengths of at 
least 20 seconds. This requires an active impurity control system 
and steady state capability for all components such that volt-sec- 
onds are the only limitation to pulse length. This paper describes 
the present LPTT design. 3 refs. 


24623 Engineering design considerations for compact ig- 
nition test reactors. Becker, H.; Bromberg, L.; Cohn, D.R.; 
Lettvin, J.; Williams, J.E.C. (MIT, Cambridge, Mass). Pro- 
ceedings of the Symposium on Engineering poe en of Fusion 
a q 2: No. 79CH1441-5, 1097-1102(1979). (CONF- 
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From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Engineering design considerations have been developed for a 
compact ignition test reactor. The objectives of the ignition test re- 
actor are to demonstrate ignition and to study alpha particle domi- 
nated heating and burn control. A key feature is a Bitter type 
magnet operated at a stress level high enough to avoid an exces- 
sively large magnet and yet low enough to achieve more than 
10,000 full power full pulse length (8 sec) cycle with a large factor 
of safety on magnet life. An illustrative design has been developed 
for a neutral beam heated device that includes adiabatic compres- 
sion in major radius. A comparable device which would be directly 
heated with RF is also described. 8 refs. 


24624 Impact of maintenance and handling considerations 
on the cost of a tandem mirror reactor power plant. Zucker- 
man, D.S.; Carosella, L.A. (McDonnell Douglas Astronaut 
Co, St. Louis, Mo). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 2: No. 79CH1441-5, 
1103-1107(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The economic impact of maintenance and remote handling 
on the design of a fusion power plant was analyzed. The analysis 
tools were a conceptual design of a Tandem Mirror Fusion reactor 
and a systems and cost analysis computer code developed by 
MDAC. The unit cost of electricity in mills per kilowatt-hour was 
used to measure the economic impact along with the capital cost 
for the plant. 4 refs. 


24625 ZT-40 engineering prototype. Kutac, K.; Little, E.; 
Nunnally, W.C. (Los Alamos Sci Lab, NM). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
2: No. 79CH1441-5, 1129-1132(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The installation and initial operation of the ZT-40 prototype 
as well as the system engineering requirements are discussed. In ad- 
dition, the checkout and design evaluations for various ZT-40 com- 
ponents are discussed. 2 refs. 


24626 Assembly of TFTR. Rappe’, G.H.; Jensen, R.A. 
(Princeton Univ, NJ). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 3: No. 79CH1441-5, 
1303-1307(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Tokamak Fusion Test Reactor (TFTR) under construc- 
tion at Princeton’s Plasma Physics Laboratory (PPPL) will be one 
of the largest magnetic-confinement fusion devices built to date. 
The torus dimensions (major and minor diameters) alone are over 
twice those of other large machines such as PDX and PLT. The 
combination of large size, necessarily small clearances, intricate as- 
sembly procedures and need for accuracy in placement of compo- 
nents requires careful planning for each step in assembly. The 
planned sequence of assembly of the major components are de- 
scribed, and the more important considerations affecting assembly 
techniques, instrumentation, tooling and component design are pre- 
sented and discussed. 3 refs. 


24627 TFTR preoperational test plan. Byron, W.J.; Car- 
penter, T.J.; Lee, D.E.; Youssef, N.S. (Ebasco Serv Inc, 
New York, NY). Proceedings of the Symposium on Engineer- 
ing Problems of Fusion Research ; 3: No. 799CH1441-5, 1333- 
1336(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

In any construction project as complex as the TFTR, it is 
very important that costs and schedule be controlled. Inefficient use 
of manpower and time will increase both. This study was undertak- 
en specifically to optimize manpower loading for testing and star- 
tup purposes, and to coordinate those activities with construction 
and assembly plan. As a result, the manpower loading shows the 
number of personnel and their skills and specialties as well as the 
calendar month in which they will be needed. 
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24628 Design of the bundle divertor experiment for the 
ISX-B tokamak. Wysor, R.B.; Jernigan, T.C.; Wing, W.R.; 
Nelson, B.E.; Gray, D.H.; Yarbrough, J.W.; Easter, R.B.; 
O'Toole, J.A.; Rapperport, E.J.; Tracey, J.E.; Yang, T.F. 
(Union Carbide Corp, Oak Ridge, Tenn). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1337-1341(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A bundle diverter offers an attractive means of controlling 
impurities in ISX-B and, in addition, will allow studies of plasma- 
wall interactions to be made which have never before been possi- 
ble. The diverter consists of two small copper coils that extract a 
tube of magnetic flux (and plasma) from the discharge and carry it 
to an external chamber. Current progress in the design process is 
described. Design of some parts of the system is complete while 
other parts are still in the conceptual to preliminary design stages. 
Problems and approaches are discussed in the areas of magnetic 
design, diverter coil design, structure, coil cooling power supplies, 
instrumentation, and vacuum pumping. 7 refs. 


24629 Reference design of a commercial tokamak hybrid 
reactor. Rose, R.P.; Kelly, J.L.; Varljen, T.C. (Westing- 
house Electr Corp, Pittsburgh, Pa). Proceedings of the Sym- 
posium on Engineering Problems of Fusion Research ; 3: No. 
79CH1441-5, 1509-1514(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

This design effort is an extension of work sponsored by DoE 
on a Demonstration Tokamak Hybrid Reactor to the pre-conceptu- 
al design of a first generation Commercial Tokamak Hybrid Reac- 
tor. The reference design is based on an ignited plasma with a near- 
ignition option and relatively high /beta/ (6.3%). A major radius of 
6.0 m and minor radius of 1.4 m were selected. Work to date has 
been concentrated on design of the field coil systems and overall 
machine architecture. A compact-D toroidal field coil system has 
been adopted with a plasma exhaust system incorporating a bundle 
diverter. Near vertical neutral beam injectors have been employed 
to enhance accessibility. A reference hybrid blanket concept com- 
prised of helium cooled UC has been established as well as an alter- 
nate concept with wet steam cooled UO/sub 2/. 14 refs. 


24630 Economic analysis of uranium-fueled symbiotic 
energy systems using the symecon code. Crotzer, M.E.; 
Heck, F.M. (Westinghouse Electr Corp, Pittsburgh, Pa). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 3: No. 79CH1441-5, 1515-1518(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Results of an economic evaluation of a fusion-driven symbi- 
otic energy system fueled with uranium are presented. The analysis 
was performed with the SYMECON code which calculates the 
number of MW(e) of client fission reactors supported by the fusion 
hybrid, the system busbar cost of electricity, and the transfer price 
of fissile fuel. The fusion driver was the commercial tokamak 
hybrid reactor (CTHR) concept currently being developed by Wes- 
tinghouse for DOE. Two different blanket designs were studied: 
UC cooled with helium and UO/sub 2/ cooled with boiling water. 
Results from parametric analyses show levelized busbar electricity 
costs ranging from 37 to 42 mills/kW-hr and the MW(e) client re- 
actors supported ranging from 4400 to 12000 MW(e). 5 refs. 


24631 Study of reenriching PWR fuel rods in an inertial 
confinement fusion reactor. Miller, J.W.; Iwinski, E.M.; Lee, 
A.Y.; Prevenslik, T.V. (Westinghouse Electr Corp, Pitts- 
burgh, Pa). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 3: No. 79CH1441-5, 1528- 
1532(1979). (CONF-791102—). 

From 8. symposium on engineering probiems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The results of a feasibility study of reenriching or “refresh- 
ing” pressurized water reactor (PWR) fuel rods in an Inertial Con- 
finement Fusion Reactor (ICFR) are presented. A comparison is 
presented of several fuel management schemes: (1) a fixed scheme 
in which fuel remains in place throughout the irradiation period; (2) 
an IN-OUT scheme in which PWR discharged fuel is placed in the 
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innermost blanket region and moved outward; and (3) an OUT-IN 
scheme in which PWR discharged fuel is placed in the outermost 
blanket region and oved inboard. The results show a significant 
flattening of the power distribution with the IN-OUT fuel manage- 
ment scheme. The stress waves induced by the short energy bursts 
from the ICFR micro-explosion are also studied. 7 refs. 


24632 Symecon--an economic evaluation code for fusion- 
fission symbiotic energy systems. Heck, F.M.; Howland, 
H.R.; Crotzer, M.E. (Westinghouse Electr Corp, Pittsburgh, 
Pa). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 3: No. 79CH1441-5, 1552-1556(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A computer code, SYMECON, has been developed for ana- 
lyzing the economics of symbiotic energy systems, wherein client 
fission reactors are supplied with fissile fuel produced by a fusion- 
hybrid reactor. Equilibrium fuel cycles and steady-state mass flow 
rates are assumed. The principal inputs include hybrid fissile fuel 
production, client reactor fuel cycle characteristics, capital and unit 
fuel cycle cost information, and assumed economic parameters. The 
principal output includes the megawatt capacity of clients support- 
ed by the hybrid, the price of the fuel purchased by the client, and 
the overall system busbar cost of electricity. The fusile fuel require- 
ments (tritium, deuterium, lithium) for the hybrid are also calculat- 
ed. 5 refs. 


24633 Maintenance considerations of the Starfire com- 
mercial tokamak. Trachsel, C.A.; Zahn, H.S.; Field, R.E.; 
Stevens, H.C. (McDonnell Douglas Astronaut Co, St. 
Louis, Mo). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 3: No. 79CH1441-5, 1643- 
1647(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

An initial reactor design has been developed for the Starfire 
Tokamak reactor that incorporates maintenance features to permit 
reactor and plant operation with a 75% availability. All compo- 
nents of the reactor can be replaced utilizing highly automated 
remote maintenance techniques. Provisions for contact maintenance 
are included but would only be utilized on a contingency basis. The 
reactor design does not require any in-place manufacturing oper- 
ations. An initial allocation of replacement times and the resultant 
component reliability requirements has been made for the current 
utility maintenance scenario. 


24634 Design and testing of the PDX gas injection 
system control electronics. Rauch, W.A. (Princeton Univ, 
NJ). Proceedings of the Symposium on Engineering Problems 


of Fusion Research ; 4: No. 79CHI441-SNPS, 1982- 
1986(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The control electronics for this system were designed to in- 
crease control over the gas injection to the Poloidal Diverter Ex- 
periment (PDX machine). The components essential to performing 
this function were partitioned into the Gas Feedback System, the 
Gas Prograramer, the Gas Valve Driver, Preamplifier, and dc Ion 
Gauge Controller. The system may be operated open or closed 
loop. In either mode deviations in various machine parameters are 
sensed by the Feedback system and operated on by the Program- 
mer to formulate a control voltage proportional to the deviations. 
The Valve Driver amplifies the control voltage to drive the piezo- 
electric gas valve thereby gating gas into the machine. 


24635 Fiber-optic high voltage isolation of CAMAC high- 
way. Shu-Tso, L.; Moore, C.D. (Gen At Co, San Diego, 
Calif). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 4: No. 79CHI441-SNPS, 2034- 
2037(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Fault analyses of the Doublet III Machine predict that a 
worst-case 30 kV might accidentally appear on control and data ac- 
quisition wiring connected to CAMAC interface systems. Protec- 
tion for control room personnel and equipment has been provided 
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in the form of fiber-optic data link systems installed in CAMAC 
parallel branch and byte serial highways. A detailed description of 
these systems is provided. 2 refs. 


24636 PLT stellarator proposal. Knutson, D.S.; Chris- 
tensen, U.; Heitzenroeder, P.; Mullaney, D.; Rogoff, P. 
(Princeton Univ, NJ). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 4: No. 79CHI441- 
5NPS, 2098-2105(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A PLT Stellarator Scoping Study was undertaken to deter- 
mine the feasibility of converting the PLT facility to a stellarator- 
torsatron-tokamak comparison experiment. Utilizing the existing 
major components of the PLT facility results in a cost-effective 
means of providing a new experimental device. The results of the 
scoping study are sufficiently encouraging to predict that such a 
device could be fabricated. Due to space limitations, this report 
confines itself to the stellarator mode. 


24637 Status of remote maintenance on TFTR. Young, 
N.E.; Fedor, B.J.; Lontai, L.M. (Ebasco Serv Inc, Prince- 
ton, NJ). Proceedings of the Symposium on Engineering Prob- 
lems of Fusion Research ; 4: No. 79CHI441-SNPS, 2204- 
2207(1979). (CONF- 791102— ). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

TFTR has been designed to incorporate design features 
which will permit remote maintenance of the activated components 
while retaining the ability to incorporate numerous diagnostic de- 
vices and systems required to support its mission as a physics ex- 
perimental device. Detailed procedures have been or are being de- 
veloped for each maintenance operation. 


24638 Design features of TFTR support structures. Pal- 
meri, A.; Shaaban, A. (Ebasco Serv Inc, New York, NY). 


Proceedings of the Symposium on Engineering Problems of 


Fusion Research ; 4: No. 79CHI441-5NPS, 2208-2218(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The design features of the structures that support the Toka- 
mak Fusion Test Reactor (TFTR) device and its appurtenances in- 
cluding shielding are presented. The purpose of the structures, their 
special physical requirements, and the functional criteria which in- 
fluence the design are outlined. A description is given of the mate- 
rials selected, the loads to which the structures are subject, and the 
engineering analyses performed. A brief discussion is presented of 
the responses of the structures to various loading conditions includ- 
ing normal operation, faulted conditions and seismic loading. 


24639 Remote handling methods development program 
for TFTR. Young, N.E.; Kursinczky, W.; Lontai, L.M.; 
Frankenberg, L.M. (Ebasco Serv Inc, Princeton, NJ). Pro- 
ceedings of the Symposium on Engineering Problems of Fusion 
Research ; 4: No. 79CHI441-5NPS, 2219-2221(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A series of three full size mockup systems are being used 
successfully on TFTR to develop remote handling techniques and 
define maintenance system requirements. The M-1 system was the 
earliest system simulating a 90/degree/ segment of the vessel on the 
test cell floor. The M-2 system is a cross section through the test 
cell, test cell floor and basement area under the TFTR machine. 
This device provides simulated access conditions from the basement 
area for semi-remote maintenance techniques. The most sophisticat- 
ed system is the M-3 mockup. This is a full scale mockup contain- 
ing an actual 90/degree/ segment of vacuum vessel which is capa- 
ble of being evacuated to prototypic vacuum conditions. 


24640 Challenges of tokamak fusion test reactor (TFTR) 
maintenance. Rappe, G.H.; Hohbach, A.C.; Jensen, R.A. 
(Princeton Plasma Phys Lab, NJ). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 4: No. 
79CHI441-SNPS, 2222-2224(1979). (CONF-791102—). 
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From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Procedures and equipment are being developed to provide a 
viable maintenance system which satisfy the operational objectives 
of TFTR. Some of the more difficult and challenging areas include 
the neutral beam duct--vacuum vessel joint, poloidal field coils and 
the inner support structure. Later fusion machines (e.g., prototype 
reactors) will have different reliability and maintainability require- 
ments. Some of these considerations are addressed. 4 refs. 


24641 Establishing fusion component failure limits 
through availability goals. Fuller, G.M.; Zahn, H.S. (Mc- 
Donnell Douglas Astronaut Co, St. Louis, Mo). Proceedings 
of the Symposium on Engineering Problems of Fusion Re- 
search ; 4: No. 79CHI441-5NPS, 2236-2240(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Scheduled and unscheduled maintenance downtimes are allo- 
cated to availabilities representing levels desired for a commercial 
fusion power system (75%) and experimental fusion devices (50% 
and 25%) representative of ETF or INTOR. Critical path sched- 
uled activities are defined. These consist of replacing failed redun- 
dant components, replacement of life limited components and 
allowances for maintenance equipment failures. Components whose 
failure would shut down the reactor are identified and permissible 
failure frequencies are assigned which, in combination with the 
downtimes required to repair/replace account for the total un- 
scheduled downtime budget. Eleven components were found to ac- 
count for 75% of all of the allowable unscheduled downtime. | ref. 


24642 Structural analysis of ISX-B with a bundle diver- 
tor. Walls, J.C.; Johnson, N.E. (Sci Appl Inc, Oak Ridge, 
Tenn). Proceedings of the Symposium on Engineering Prob- 
lems of Fusion Research ; 1: No. 79CH1441-5, 65-69(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The results of structural analysis studies conducted in order 
to evaluate the addition of a Bundle Divertor to the ISX-B system 
are documented. The analysis addresses the magnitude and distribu- 
tion of the electromagnetic body forces applied to the existing Tor- 
oidal Field and Poloidal Field Coils as well as to the Bundle Diver- 
tor. Also, the effect of the ISX Iron Core Transformer is evaluated 
as it affects load distribution on the various coils in the system. One 
portion of the study was directed toward determining a preferred 
design of the structural interfaces between the Bundle Divertor and 
the existing ISX-B structural system. 10 refs. 


24643 Thermal vibrations of cylindrical shells with appli- 
cations to laser fusion reactors. Ray, H.; Lovell, E.G. (Lock- 
heed Missiles and Space Co, Sunnyvale, Calif). Proceedings 
of the Symposium on Engineering Problems of Fusion Re- 
search ; 1: No. 79CH1441-5, 382-388(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Cavity liners and first walls of proposed laser fusion reactors 
are subjected to periodic intense thermal inputs which can generate 
structural vibrations and significant stresses. For many designs these 
structures can be classified as thin cylindrical or spherical shells. 
This study is concerned with the dynamic response of thin elastic 
cylindrical shells to periodic and suddenly applied thermal loadings. 
General solutions for displacemets and stresses are obtained for 
temperature distributions which are circumferentially axisymmetric 
and vary in the longitudinal direction symmetrically with respect to 
the midplane. 6 refs. 


24644 Thermal and hydraulic analysis of a helium-cooled 
blanket and first wall design concept for tokamaks. Lee, A.Y. 
(Westinghouse Electr Corp, Pittsburgh, Pa). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
1: No. 79CJ1441-5, 555-558(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 


search; San Francisco, CA, USA (13 Nov 1979). . 
The results of the thermal and hydraulic design and analysis 
of a cylindrical and modularized blanket design concept for toka- 
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mak reactors are presented. The design is based on current technol- 
Ogies: stainless steel as the structural material; pressurized helium as 
the coolant, and liquid lithium as the breeding material. The refer- 
ence point design module is 10 cm (4 in) in diameter and 75 cm 
(29.5 in) long, operating with a helium inlet pressure of 54.4 atm 
(800 psia) and inlet temperature of 200/degree/C. The blanket 
outlet temperature is 421/degree/C and the pumping power is 
2.25% of the blanket thermal power. The gross power conversion 
thermal cycle efficiency is 30%. The module can be scaled up to 20 
cm (8 in) outer diameter with a slight increase in pumping power. 
Steady state and transient thermal performance of the reference 
design are discussed. 5 refs. 


24645 Tritium-breeding fusion blanket concept with boil- 
ing-water coolant. Willenberg, H.J.; Zumdieck, J.F. (Math 
Sci Northwest Inc, Bellevue, Wash). Proceedings of the Sym- 
posium on Engineering Problems of Fusion Research ; 2: No. 
79CH1441-5, 582-584(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A fusion reactor blanket concept is described which uses 
solid lithium-lead alloy plates to breed tritium, and boiling water as 
a primary coolant. The blanket is a two-zone arrangement, where 
the inner zone is replaced when radiation damage degrades its in- 
tegrity, on the order of every ten years. The outer zone lasts the 
lifetime of the reactor. The breeding material is in the form of 
plates of lithium-lead alloy, with embedded stainless steel coolant 
tubes. Helium gas flows at low flow rates between the tubes to 
sweep out the bred tritium. 7 refs. 


24646 High temperature fusion blanket for a synthetic 
fuel plant. Steinhauer, L.; Shirazian, M.; Bruzzone, C. (Math 
Sci Northwest Inc, Bellevue, Wash). Proceedings of the Sym- 
posium on Engineering Problems of Fusion Research ; 2: No. 
79CH 1441-5, 585-589(1979). (CONF-791102—). 


From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The fusion system that drives a synthetic fuel production 
plant is considered. The particular synfuel process involves disso- 
ciation of CO/sub 2/ at high-temperature and subsequent rapid 
cooling in an unsteady wave reactor to “freeze” the CO constituent 
which later produces H/sub 2/ (the synfuel) and CO/sub 2/ when 
reacted with steam. This technique requires very high temperatures, 
2400/degree/K or more, in the blanket outlet stream to achieve ef- 
ficient synfuel conversion and therefore demands an unusual blan- 
ket, designed to withstand both the high temperature and chemical- 
ly reactive environment. A promising design is presented for such a 
blanket, characterized by low-pressure coolant, a ceramic “brick 
oven” matrix and structural support by a thin, relatively cool, metal 
jacket. 4 refs. 


24647 Circuit analysis of the use of rectifying first wall 
to drive the plasma current during the burn period of a toka- 
mak fusion reactor. Mayhall, D.J.; Rylander, H.G.; Weldon, 
W.F.; Woodson, H.H. (Univ of Tex, Austin). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
2: No. 79CH1441-5, 594-597(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The possibility of driving a tokamak fusion reactor during 
the burn with a rectifying first wall and a steadily modulated or 
slightly decreasing Ohmic Heating (OH) current is investigated. 
Computer based electric circuit simulation is performed with the 
1975 ORNL EPR as an example. The poloidal field system is mod- 
eled as 4 inductively coupled circuits, consisting of the OH coil, 
shield-decoupling coil, rectifying first wall, and plasma circuits. 
Even for steady OH current, the rectifying wall causes a slight 
plasma current rise due to supply voltage pumping of the wall cur- 
rent. Modest OH current decreases, followed by plateaus, produce 
a 0.6 Hz sawtooth plasma current waveform with a 0.2% amplitude 
above the initial value. Peak wall current densities are 8.5 A/cm/ 
sup 2/. With this scheme small power supplies and decreasing OH 
currents can provide burn power. At the present level of analysis, 
plasma current burn maintenance with a rectifying first wall ap- 
pears attractive and feasible. 6 refs. 
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24648 Design of an advanced bundle divertor for the 
demonstration tokamak hybrid reactor. Yang, T.F.; Lee, 
A.Y.; Ruck, G.W.; Prevenslik, T.V.; Smeltzer, G. (Westing- 
house Electr Corp, Pittsburgh, Pa). Proceedings of the Sym- 
posium on Engineering Problems of Fusion Research ; 2: No. 
79CH 1441-5, 615-622(1979). (CONF-791102—-). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The conclusion of this work is that a bundle divertor, using 
an improved method of designing the magnetic field configuration, 
is feasible for the Demonstration Tokamak Hybrid Reactor 
(DTHR) investigated by Westinghouse. The most significant 
achievement of this design is the reduction in current density (1 
kA/cm/sup 2/) in the divertor coils in comparison to the overall 
averaged current densities per tesla of field to be nulled for DITE 
(25 kA/cm/sup 2/) and for ISX-B (11 kA/cm/sup 2/). Therefore, 
superconducting magnets can be built into the tight space available 
with a sound mechanical structure. The thermal power for helium 
pumping is 4.2 MW including nuclear heating, and the electrical 
power supply for 30 minute charging time is less than 1 MW; there- 
fore, the power requirement is insignificant. 14 refs. 


24649 Decay heat properties of fusion-fission hybrid 
mobile blankets. Hopkins, G.R.; Cheng, E.T. (Gen At Co, 
San Diego, Calif). Proceedings of the Symposium on Engineer- 
ing Problems of Fusion Research ; 2: No. 79CH1441-5, 623- 
626(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A mobile blanket concept is proposed for hybrid fusion-fis- 
sion reactors for the purpose of significantly reducing fission pro- 
duce decay heat effects and consequences. Cyclic irradiation expo- 
sures both from recirculating the mobile blanket and from cyclic 
operation of a reactor contribute to reductions in the decay heat 
power and energy of up to ten-fold and extension of times to fuel 
meltdown of up to fifty-fold. These improvements in safety factors 
do not require sacrifices in neutron economy or fissioning power 
density in a hybrid blanket. 6 refs. 


24650 Blanket module design for breeding tests in TFTR. 
Caldwell, C.S.; Pettus, W.G.; Womack, R.E. (Babcock and 
Wilcox Co, Lynchburg, Va). Proceedings of the Symposium 
on Engineering Problems of Fusion Research ; 2: No. 
79CH1441-5, 807-811(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 


search; San Francisco, CA, USA (13 Nov 1979). 

Breeding tests in TFTR are shown to be feasible using a 
blanket module designed for installation, operation, and removal 
without interfering with TFTR normal functions. The reference tri- 
tium breeding test module uses a lattice of about five hundred zir- 
caloy-clad lithium oxide rods oriented radially with respect to the 
reactor centerline and positioned in a tight-packed triangular array 
within a stainless steel structural shell. The incident neutron fluence 
will be monitored in an external position at the front face. A cen- 
tral cluster of three removable full-length rods provides for tritium 
breeding measurements and radial profiles. Direct comparison with 
2-D and 3-D neutronics calculations will help to validate analytical 
methods and reduce design uncertainty. The module can also be 
used for fissile breeding experiments. 8 refs. 


24651 Effect of wall loading limitations and choice of 
beta on the feasibility of advanced fuel fusion reactors. Roth, 
J.R.; Roland, H.C. (Univ of Tenn, Knoxville). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
2: No. 79CH1441-5, 869-877(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The effect of wall loading limitations and choice of plasma 
stability index data on the feasibility of advanced fuel fusion reac- 
tors is investigated. Two new conceptual tools are introduced to fa- 
cilitate this analysis. It is shown that if high beta (greater than 0.2) 
fusion reactors are feasible, the high reactivity of the DT reaction 
cannot be fully exploited because of wall loading limitation. In ad- 
dition, some high beta reactors with advanced fuels are also found 
to be wall loading limited, and to have excess reactivity which can 
be traded off for lower magnetic fields, longer particle containment 
times, etc. Under certain circumstances, the reduced materials prob- 





70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


lems associated with some advanced fuels may outweigh the reac- 
tivity advantage of the DT reaction, and make one of them the re- 
action of choice for high beta fusion reactors. 13 refs. 


24652 Managing the fusion burn to improve symbiotic 
system performance. Renier, J.P.; Martin, J.G. (Oak Ridge 
Natl Lab, Tenn). Proceedings of the Symposium on Engineer- 
ing Problems of Fusion Research ; 3: No. 79CH1441-5, 1519- 
1527(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Symbiotic power systems, in which fissile fuel is produced in 
fusion-powered factories and burned in thermal reactors character- 
ized by high conversion ratios, constitute an interesting near-term 
fusion application. It is shown that the economic feasibility of such 
systems depend on adroit management of the fusion burn. The eco- 
nomics of symbiotes is complex: reprocessing and fabrication of the 
fusion reactor blankets are important components of the production 
cost of fissile fuel, but burning fissile material in the breeder blanket 
raises overall costs and lowers the support ratio. Systems based on 
D-T and semi-catalyzed D-D fusion-powered U-233 breeders are 
analyzed. 20 refs. 


24653 Blanket and shield design for a commercial toka- 
mak hybrid reactor (cthr). Green, L.; Chapin, D.L.; Lee, 
A.Y.; Culbert, M.E. (Westinghouse Electr Corp, Pittsburgh, 
Pa). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 3: No. 79CH1441-5, 1562-1567(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Neutronic scoping calculations, conceptual mechanical de- 
signs, and thermal-hydraulic analyses are reported for the blanket 
of a near term commercial tokamak hybrid reactor (CTHR). The 
fertile fuels considered were UO/sub 2/ and UC, boiling water 
cooled and helium cooled, respectively. LiH and Li/sub 2/O were 
selected for the tritium breeding media. Neutronics performance es- 
timates were based on realistic fuel/clad/coolant volume fractions, 
wall coverage, and plant availability factors. Tritium self sufficien- 
cy was required of all configurations. The consequences of utilizing 
the inner blanket for tritium breeding only is examined. 13 refs. 


24654 Cylindrical module first wall blanket concept. Kar- 
bowski, J.S.; Ruck, G.W. (Westinghouse Electr Corp, Pitts- 
burgh, Pa). Proceedings of the Symposium on Engineering 

lems of Fusion Research ; 3: No. 79CH1441-5, 1596- 
1600(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A blanket cylindrical module concept reference design was 
developed for a tokamak blanket system based on the use of 20% 
cold worked type 316 stainless steel, lithium as the breeding materi- 
al, and pressurized helium as the coolant. The module design con- 
sists of nested concentric 10 cm diameter cylinders and features 
direct wall cooling by flowing helium between the outer (first wall) 
cylinder and the inner lithium containing cylinder. Results show 
that stainless steel is a viable material for a first wall subjected to 4 
MW/m/sup 2/ neutron and 1 MW/m/sup 2/ particle heat flux. A 
lifetime analysis showed that the first wall reference design meets 
the goal of operating at 20 minute cycles with 95% duty for 10/sup 
5/ cycles with reasonable coolant pumping power. 5 refs. 


24655 Long life first wall for fusion reactors. Kangilaski, 
M. (GE, Sunnyvale, Calif). Proceedings of the Symposium on 
Engineering Problems of Fusion Research ; 3: No. 799CH1441- 
5, 1601-1604(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The first wall of a fusion reactor is a critical component be- 
cause it is exposed to a harsh environment and still has to maintain 
a near vacuum. A possible method for extending the first wall life 
would be to operate the first wall at a temperature where the radi- 
ation damage was less severe and then periodically annealing the 
first wall at elevated temperatures and restoring its preirradiation 
properties. Available test results indicate that the life of a first wall 
made of austenitic stainless steel could be extended at least by a 
factor of five if periodic annealing was utilized. The design of the 
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first wall will have to be somewhat more complicated to allow for 
the periodic in-place annealing. 10 refs. 


24656 Impurity control system for the STARFIRE com- 
mercial fusion reactor. Brooks, J.N.; Baker, C.C.; Stevens, 
H.C.; Trachsel, C.A. (Argonne Natl Lab, Ill). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
3: No. 79CH1441-5, 1634-1637(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The STARFIRE impurity control system is based on a low- 
Z coated limiter/vacuum system which collects and pumps about 
30% of the particle flux at the edge of the plasma. This pumping 
efficiency, when combined with about a i.5-T additional margin in 
the toroidal magnetic field, is sufficient to maintain the steady-state 
helium concentration to about 10% while permitting a tritium 
burnup fraction at about 10%. In order to keep the heat load on the 
limiter to reasonable limits, about 80% of the alpha-particle energy 
is radiated to the first wall by injecting a very small amount of ap- 
propriate impurity ions. 9 refs. 


24657 Low energy neutral beam-first wall interaction ex- 
periment. Kostroun, V.O.; Jansen, S.W.; Hammer, D.A. 
(Cornell Univ, Ithaca, NY). Proceedings of the Symposium on 
Engineering Problems of Fusion Research ; 4: No. 79CHI441- 
5NPS, 1850-1853(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

An experimental arrangement has been designed and is being 
constructed to investigate the interactions of low energy neutral, 
charged hydrogen, and helium species with surfaces of various can- 
didate first wall materials with the aim of obtaining: a) the charge 
state, energy and angular distribution of the scattered particles, and 
b) the energy charge state, and angular distribution of the sputtered 
species. 4 refs. 


24658 High temperature blankets and power cycles for 
high efficiency power conversion. Taussig, R.T.; Powell, J.R. 
(Math Sci Northwest Inc, Bellevue, Wash). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
4: No. 79CHI441-5NPS, 2060-2065(1979). (CONF-791102— 


). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

High temperature blanket and advanced power conversion 
technology is applied to near-term fusion device designs to establish 
the possibility of net power production. The combination of solid 
lithium compounds for breeding with ceramic materials leads to 
peak blanket temperatures on the order of 1800/degree/K to 2500/ 
degree/K, depending on choice of coolant and interior blanket ma- 
terial. The high temperature blanket regions may absorb 60 to 70 
percent of the total fusion power output. Energy exchanger/turbine 
and high temperature gas turbine technology is used to convert the 
blanket energy to electricity with overall plant efficiencies of 60 
percent or higher. This technology can be applied to near term 
fusion devices based on TFTR-like confinement physics to over- 
come low Q operation and give net power production. Similar 
technology will also benefit ignited reactors. 14 refs. 


24659 Liquid metal boiling in a magnetic field. Wagner, 
L.; Lykoudis, P.S. (Purdue Univ, West Lafayette, Indiana). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 4: No. 79CHI441-5NPS, 2075-2077(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Experimental results for the pool boiling of mercury in the 
presence of a magnetic field are presented. The results indicate that 
a reduction of the heat transfer coefficient occurs as the magnetic 
field is increased. Data is provided for saturated pressures of 0.0066 
and 0.1 MPa at magnetic field strengths of 0.4, 0.8 and 1.26 T. In- 
cluded in the analysis is a semi-empirical model that correlates all 
the data. 10 refs. 
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24660 First-wall thermostructural and material consider- 
ations in the TFTR. Fixler, S.Z.; Zatz, LJ. (Grumman 
Aerosp Corp, Bethpage, NY). Proceedings of the Symposium 
on Engineering Problems of Fusion Research ; 4: No. 
79CHI441-5NPS, 2142-2146(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The first-wall thermostructural and material aspects of the 
Tokamak Fusion Test Reactor (TFTR) design are discussed. The 
emphasis of the analysis is on protective armor and plasma limiters. 
The evolution of the various design approaches is traced through 
the many stages of trial and error from a zero-order conceptual 
design to the present state. A relationship is derived that links the 
maximum permissible surface power density on a given material to 
the critical impurity concentration in the plasma, energy-deposition 
time, and limiter geometry. Results are presented for tungsten, mo- 
lybdenum, and graphite. Thermal responses and combined stress 
distributions are shown for passively and actively cooled POCO 
graphite (TiB/sub 2/ coated) and copper (V and Ti clad) configu- 
rations. The importance of using temperature-dependent properties 
in computing thermal stresses is demonstrated. 10 refs. 


24661 Electrical design of the westinghouse superconduc- 
tor magnet for the large coil program. Singh, S.K.; Gaberson, 
P.C.; Heyne, C.J. (Westinghouse Electr Corp, Pittsburgh, 
Pa). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 1: No. 79CH1441-5, 36-40(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Large Coil Program involves the design, fabrication and 
testing of large superconducting toroidal field coils intended for use 
in tokamak reactors. The design of an 8 tesla peak field magnet for 
this program has been completed. The electrical design addresses 
the areas of magnetic analysis, structure losses due to the pulse 
field, insulation design and inductance calculations. The magnetic 
performance has been characterized using a code developed for the 
calculation of magnetic fields in three dimensional space. The con- 
cept of distributed conductors appreciably reduces the peak field in 
the coil winding and allows a higher on-axis field for a specified 
peak field, therefore increasing the plasma field strength and reac- 
tor output. The total inductance and stored energy has been calcu- 
lated for each coil for the proposed operating cases. 5 refs. 


24662 Conceptual designs of heaters for the westinghouse 
large coil program. Singh, S.K.; Heyne, C.J.; Ibrahim, E.A. 
(Westinghouse Electr Corp, Pittsburgh, Pa). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
1: No. 79CH1441-5, 41-44(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Large Coil Program (LCP) involves the design, fabrica- 
tion and testing of large superconducting magnets for use in toka- 
mak reactors. The specification requirements of the LCP cails for 
heating elements to be installed in the test coils. The heaters are re- 
quired to (a) simulate irradiation heating, (b) test the coil stability 
and recovery and (c) investigate the limits of stability. The heaters 
must also be able to drive the superconductor normal to test the 
coil stability and recovery to the superconducting state without sig- 
nificantly disturbing the helium coolant. This requirement coupled 
with the large amount of energy needed to drive the Westinghouse 
forced flow conductor normal and the space limitations in the coil 
made the heater design difficult. A pulsed inductive heater concept 
overcomes all the above restrictions. Also discussed is the design 
procedure for the resistive heaters which will increase the helium 
temperature in the forced flow conductor sufficiently to drive it 
normal. 8 refs. 


24663 Fatigue testing of the PDX toroidal field coil joint. 
Perry, E.D.; Brown, G.M. (Princeton Univ, NJ). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 1: No. 79CH1441-5, 50-54(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The PDX project adopted a demountable system for the tor- 
oidal field coils to make possible the rearrangement of the divertor 
coils in order to facilitate the plasma impurities study. This require- 
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ment to disassemble and reassemble the toroidal field coils makes 
the design of these coils quite complex when the relatively high 
forces and currents are taken into account. This paper describes 
some of the various joint configurations which were considered and 
the tests which were conducted. 


24664 Analysis and test to predict the fatigue life of the 
ISX-B toroidal field coils’ finger joints. O'Toole, J.A.; 
Ojalvo, I.U.; Raynor, G.E.; - I.J.; Johnson, N.E.; Walls, 
J.C.; Nelson, B.E.; W.D.; Walstrom, P.L.; Pearce, 
LW. (Grumman Aeros ~ Corp, Bethpage, Ny). Proceedings 
of the Symposium on Engineering Problems of Fusion Re- 
search ; 1: No. 79CH1441-5, 60-64(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A new and more rigorous structural evaluation of the ISX 
toroidal field (TF) coil fingers joints was undertaken to assess the 
effects of high-/beta/ operation of ISX-B. A new poloidal field 
(PF) coil set which allows high-/beta/ operation and produces 
larger out-of-plane loads on the TF coils was installed as part of the 
change to ISX-B. It was determined that the iron core significantly 
affects the out-of-plane load distribution and forces were calculated 
using the GFUN-3D code which considers 3-D iron core effects. 
These loads were applied to a half-symmetric finite element NAS- 
TRAN code model in which the TF coils were modeled as a string 
of beam elements. 8 refs. 


24665 Optimization of currents in field-shaping coils of a 
non-circular tokamak. Ninomiya, H.; Shinya, K.; Kameari, 
A. (Jpn Res Energy Res Inst, Obaraki, Jpn). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
1: No. 79CH1441-5, 75-80(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A new free-boundary MHD equilibrium code has been de- 
veloped to obtain the currents in the field-shaping coils so that the 
plasma cross-section and the poloidal beta value are to be main- 
tained with desired ones. Systematic studies on the D-shaped 
plasma equilibrium have been made by this code for various poloi- 
dal betas, triangularities and current profiles of the plasma. The de- 
pendence of the quadrupole and hexapole magnetic field on the po- 
loidal beta value and triangularity is formulated. It is shown that 
the octapole field is not necessary for a D-shaped plasma without 
divertor, but seems to be necessary in the case of divertor configu- 
ration. 3 refs. 


24666 Stress analysis and testing of the toroidal field 
coil. Takano, H.; Yamaguchi, M.; Uchida, T.; Kitamura, K. 
(Toshiba Corp, Vvehateiee, Jpn). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 1: No. 
79CH1441-5, 81-84(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

It is intended that the toroidal field (TF) coils of the nuclear 
fusion machine utilize noncircular field coils in view of the me- 
chanical strength of the coil. In these machines, TF coils are quite 
large, moreover experience considerably large electromagnetic 
force. Consequently, stress analysis plays an important role in the 
reliability of the coil. This paper describes the finite element stress 
analysis, field calculation of the D shape TF coil and the test re- 
sults of the model coil. 4 refs. 


24667 On maximum attainable magnetic fields in toroids 
and solenoids subject to strain limitations. Cain, W.D.; Gray, 
W.H. (Oak Ridge Natl Lab, Tenn). Proceedings of the Sym- 

ium on Engineering Problems of Fusion Research ; 1: No. 


pos: 
79CH1441-5, 94-97(1979). (CONF-791102—). 


From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Several simple scaling laws are derived for the maximum at- 
tainable magnetic field in superconducting solenoids and constant 
tension D-shaped toroids. These scaling laws are based on magnet 
geometry current, material properties, and allowable strain. These 
results are relevant to fusion devices. 5 refs. 
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24668 Calculator solutions to magnetic field and force 
problems. Harvey, A.R. (Lawrence Livermore Lab, Calif). 


Proceedings of the Symposium on Engineering Problems of 


Fusion Research ; 1: No. 79CH1441-5, 103-108(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Magnetic field and force equations for lumped solenoids, 
fields off-axis, iron-bound solenoids, and Helmholtz magnets are 
generally complex. Many of these problems are readily solvable, 
with reasonable accuracy and speed, by a programmable calculator. 
Six typical problems are selected, and the approach to solving each 
one is discussed. All of the problems have been programmed for an 
HP-97 calculator, using no more than 224 program steps in any 
case. The principles discussed here are not specific to any calcula- 
tor, and the purpose is to prepare these problems for general calcu- 
lator solution. 7 refs. 


24669 Force analysis in the superconducting toroidal 
system of a tokamak reactor, for all the possible fault condi- 
tions. Pasotti, G.; Ricci, M.V. (EURATOM, Rome, Italy). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 1: No. 79CH1441-5, 109-111(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The framework of the FINTOR conceptual designs of Toka- 
mak reactors within a number of computer codes hve been set up 
to calculate the distribution of the forces on the superconducting 
coils of the toroidal system due to toroidal and poloidal fields. The 
equilibrium (all the coils energized) and the fault conditions (one or 
more toroidal coils failed) have been considered. In this last case 
the current of the unfailed coils is kept constant. The aim is to 
supply data to the designer of the mechanical structures. 3 refs. 


24670 TFTR tf coil support restraint structure. Blu- 
menau, L.; Citrolo, J.; Bialek, J.; Cargulia, G. (Ebasco Serv 
Inc, USA). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 1: No. 79CH1441-5, 113- 
116(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Each toroidal field (TF) coil in the TFTR device experi- 
ences 6.1 million pounds of centering force and 104.5 million inch 
pounds of overturning moment. The TF coil is restrained by the 
combined action of the Inner Support Structure and the shear/com- 
pression panels. The placement and relative stiffness of the restrain- 
ing structure affects the stress levels in the TF coils. To meet the 
design goal of 300,000 cycles of operation at full power it was nec- 
essary to optimize the restraint structure's performance. After sev- 
eral studies, it was decided that the inplane centering force on the 
coil would be distributed so that 82% appeared at the ISS and 18% 
on the shear compression panels. It was also decided that the distri- 
bution of overturning moment would be such that 20% would be 
reacted by the ISS and 80% reacted by the shear compression 
panels. This distribution is not the optimum but represents the best 
compromise of available space, schedule and funding. 1 ref. 


24671 Brazing of large section water-cooled copper con- 
ductor on TFTR. Tobias, J.B. (Westinghouse Electr Co, 
Pittsburgh, Pa). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 1: No. 79CH1441-5, 117- 
123(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A description is given of the development of the procedures 
for brazing the conductor splice joint and subsequent nondestruc- 
tive testing of it. A series of pre-production conductor samples 
have been brazed to evaluate the procedures developed. The final 
evaluation of these samples is a destructive test to determine the 
mechanical strength properties of the braze joint. These procedures 
which have been tempered by the experience gained preparing and 
testing pre-production conductor samples will be applied to the 
production winding of the toroidal coils. 
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24672 Electrical insulation system development experi- 
ences and test results for TFTR magnetic field coils. Johnson, 
H.G.; Liberi, M.W.; Meighan, T.G. (Princeton Univ, NJ). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 1: No. 79CH1441-5, 124-128(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The electrical insulation system to be used for the TF and 
PF Coils for the TFTR machine will be a vacuum-impregnated 
epoxy resin and fiberglass laminate. The results of voltage-break- 
down endurance tests performed on a large number of specimens 
are presented. These specimens were fabricated using various proc- 
essing methods and material formulations to evaluate their effects 
on the quality and performance characteristics of the insulation. Re- 
sults for specimens fabricated wth the addition of KAPTON (polyi- 
mide) film into the glass-epoxy laminate are also presented. These 
test results established the probable scatter band of the voltage-en- 
durance characteristics used for the coil designs. 5 refs. 


24673 Magnetic design of TFTR poloidal coil systems. 
Pelovitz, M. (Princeton Univ, NJ). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 1: No. 
79CH1441-5, 129-132(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The poloidal coil system of the TFTR device is composed of 
four independent systems. Additionally, several of the coils in the 
four systems can be connected as a component of several systems 
allowing for further variations in the volt-seconds supplied by the 
ohmic heating system and allowing also for a range of stabilizing 
field curvature indices in steps from -.1 to +.35. Figures are pre- 
sented that show the poloidal coil configurations used to provide 
various flux patterns for plasma buildup and stabilization in the 
TFTR. 


24674 TFTR outer pf coils insulation and mold design. 
Young, K.S.C. (Princeton Univ, NJ). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 1: 
No. 79CH1441-5, 133-138(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Insulation delamination problems were experienced with the 
resin system originally specified by TFTR engineering. After many 
experiments, it was determined that a reactive epoxy flexibilizer 
was required; a decrease in the proportion of the accelerator 
(BDMA) and additional fiberglass filler was needed in the resin 
rich areas of the coil bundle. Resins tested were of the DBEBA 
class, modifiers ranged from glycols to epoxies modified with reac- 
tive elastomeric groups, and curvatives were of the anhydride type. 
To process 2500 Ibs (1130 Kg) of a four component epoxy resin 
system continuously, special processing equipment was designed 
and fabricated. 


24675 Tooling and manufacture of coils for fusion re- 
search. Linton, T.W.; Snook, P.G.; Lee, K.L.; Chrzanovski, 
J.H.; Riddick, A.; Liberi, M.W. (Princeton Univ, NJ). Pro- 
ceedings of the Symposium on Engineering Problems of Fusion 
Research ; 1: No. 79CH1441-5, 138-143(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Princeton had to implement extensive modifications in the 
present buildings to set up facilities which could accommodate tool- 
ing and manufacture of the largest coils ever developed for fusion 
research. A description is given of the manufacturing steps neces- 
sary to produce the TFTR, PF Coils ranging from 16 to 33 feet in 
diameter and weighing up to 25,000 Ibs. 


24676 Cryogenic electrical tests on tokamak insulation 
system. Singh, S.K.; Bennett, A.I. (Westinghouse Electr 
Corp, Pittsburgh, Pa). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 1: No. 79CH1441-5, 
144-147(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 
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Electrical measurements and tests on two possible insulation 
systems for the Westinghouse Large Coil Program are described 
which do not employ vacuum-pressure impregnation. The first of 
these comprises butt-lapped Kapton tape, covered with B-staged 
epoxy loaded glass tape. This system does, however, require post- 
cure at 150 C. The second employs Tradlon tape covered with bare 
glass tape. Following this application, the system is dipped in a 
polyurethane which cures at room temperature, so that no hot post- 
cure is required. The measurements and tests include 60Hz AC ca- 
pacitance, loss tangent, partial discharge onset voltage, and void 
content; 60Hz AC breakdown under steadily-rising voltage at 500 
volts/second and DC volume resistivity and surface leakage as a 
function of voltage and time. 11 refs. 


24677 PDX power test results. Brown, G.M.; Rogoff, P. 
(Princeton Univ, NJ). Proceedings of the Symposium on “Taf 
neering Problems of Fusion Research ; 1: No. 79CH1441-5 
154-157(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Some typical results obtained in the PDX Power tests are 
presented and briefly discussed here. A limited description of the 
relevant portions of a finite element analysis of the entire PDX 
structure is also presented. 4 refs. 


24678 Experimental verification of a poloidal field coil 
code, Benesch, J.F.; Cardwell, G.L. (Univ of Tex, Austin). 


Proceedings of the Symposium on Engineering Problems of 


Fusion Research 1: No. 79CH1441-5, 163-165(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

PRETEXT is a moderate sized tokamak currently in oper- 
ation at the Fusion Research Center of the University of Texas at 
Austin. A discussion is presented of the use of a poloidal magnetic 
field code during the design of the machine, and the experimental 
verification of that code by measurement of field errors and com- 


parison with the code’s predictions. | ref. 


24679 TEXT tf coil fabrication. DeBlois, R.L.; McFar- 
lin, D.J.; Gagnon, E.P.; Flori, J. (United Technol Corp, 
East Hartford, Conn). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 1: No. 79CH1441-5, 
166-170(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Several special techniques were devised during the course of 
the design and fabrication activities to address features peculiar to 
the TEXT TF Coil assemblies. These techniques included (1) ma- 
chining of large copper plates to dimensional and flatness tolerances 
consistent with high performance bonding requirements, (2) imple- 
mentation of a saw cut operation over a large area in hard copper 
while maintaining acceptable blade path deviations, (3) bonding of 
large saw cut kerfs with minimum accessibility for surface prepara- 
tion, (4) simultaneous bonding of 6 large copper plates to form a 
coil assembly, and (5) installation of cylindrical turn-to-turn con- 
tacts with sufficient contact area and pressure to achieve efficient 
current transfer. The pertinent TEXT TF Coil design features and 
fabrication activities are described. 3 refs. 


24680 Design, fabrication, and testing of the PIACE-R1 
machine. Goto, S.; Uyama, T.; Yokota, T.; Takano, H.; 
Ohsaki, O.; Masuda, K.; Koyanagi, E.; Sanada, Y. (Osaka 
Univ, Jpn). Proceedings of the Symposium on Engineering 


Problems of Fusion Research ; 1: No. 79CH1441-5, 171- 
176(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The design, fabrication and testing of the coil and collector 
system for the PIACE-R1 (Plasma Injection and Compression Ex- 
periments-Race Track 1) are described in this paper. In particular, 
the eddy current analysis, collector insulation, and stress analysis 
for determining the coil configuration and arrangement are present- 
ed in detail. The purpose of the machine is to obtain thermonuclear 
plasmas. 5 refs. 
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24681 DITE tokamak bundle divertor (MK II). Crawley, 
H.J.; Plummer, K.M.; Sanders, B.C.; Thompson, V.K.; 
Varley, G.L. (Culham Lab, Abingdon, Oxfs, Engl). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 1: No. 79CH1441-5, 177-181(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The DITE Tokamak experiment described previously has so 
far operated with the Mk I Bundle divertor at toroidal fields (B/sub 
//phi/) of up to 1.5T. A MkII divertor has now been designed for 
operation at B/sub //phi/?2.8T and completion of installation and 
commissioning is expected in mid-1980. The paper discusses the en- 
gineering design aspects of the divertor coils and supporting struc- 
ture. 3 refs. 


24682 Review of recent developments of mniiaeiomantery 
Nb/sub 3/Sn by "in situ” and cold powder metallurgy proc 
esses. Foner, S.; Roberge, R.; Fihey, J.L.; Flukiger, R.; Aki. 
hama, R.; McNifff, E.J. Jr.; Schwartz, BB. IT, ‘Cam- 
bridge, Mass). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 1: No. 79CH1441-5, 230- 
235(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The development of both the “in situ” and cold powder met- 
allurgy processes for multifilamentary high field superconducting 
materials is reviewed. Both materials show overall critical current 
densities of J/sub c//greater than equivalent to/10/sup 4/ A/cm/ 
sup 2/ at 14 tesla and both show improved mechanical properties 
over conventional multifilamentary materials. The processes pro- 
duce submicron fibers of Nb/sub 3/Sn (or V/sub 3/Ga) in a ductile 
Cu matrix resulting in wires which are promising as alternatives to 
conventional continuous fiber multifilamentary superconducting 
materials. Source references to work at MIT and other laboratories 
are included. 28 refs. 


24683 High field j/sub c/ and scaling behavior in Nb-Ti 
and alloyed Nb-Ti superconductors. Hawksworth, D.G.; Lar- 
balestier, D.C. (Univ of Wis, Madison). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 1: 
No. 79CH1441-5, 249-254(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Careful measurements of the J/sub c/ of four commercial 
NbTi and alloyed NbTi composites have been made between 4.2 
and 2K at fields up to H/sub c2/. It is shown that the pinning 
curves for the four composites are rather similar and all scale with 
temperature. The high accuracy scaling behavior should be useful 
to magnet designers. These scaling relations have been applied to 
the predictions of J/sub c/ in the alloy Nb43w/oTi 25w/oTa, 
where the H/sub c2/ at 2K is about 1.25T higher than with 
nb46.5w/oTi. The NbTiTa alloy is seen to have a temperature 
margin of 0.75K over the nb46.5w/oTi alloy and the predicted J/ 
sub c/ values of 600-800 A/mm/sup 2/ (12T/2K) exceed those of 
filamentary Nb/sub 3/Sn. 15 refs. 


24684 Nbti based conductors for use in 12 tesla toroidal 
field coils. Segal, H.R.; Hrycaj, T.M.; Stekly, Z.J.J.; de 
Winter, T.A.; Hemachalam, K. (Magn Corp of Am, Wal- 
tham, Mass). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 1: No. 79CH1441-5, 255- 
259(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The feasibility of using NbTi based alloy for high field appli- 
cations has been investigated. Results have shown that the useful 
range of alloys of NbTi and NbTiTa can easily be extended to 12 
Tesla by operating at temperatures in the 2 K range. In this paper 
the results of the conductor optimization of 5 NbTi based alloys are 
presented. These results have been used in the design of 12 Tesla 
toroidal field coils based on ETF design parameters. 8 refs. 
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24685 Fabrication and testing of the Nb/sub 3/Sn super- 
conductor for high-field test facility (HFTF). Spencer, C.; 
Adam, E.; Gregory, E.; Marancik, W.; Sanger, P.; Scanlan, 
R.; Cornish, D. (Airco Inc, Carteret, NJ). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 1: 
No. 79CH1441-5, 265-268(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 


search; be wipe CA, USA (13 Nov se 
A 5000 A - 12 T fully stable Nb/sub 3/Sn superconductor 


has to be produced for the insert magnet of the high-field test facili- 
ty being built at Lawrence Livermore Laboratory. A process is de- 
scribed which permits the fabrication of long lengths of large fully 
transposed monolithic superconductors containing in excess of 
100,000 filaments of Nb/sub 3/Sn. Measurements of critical current 
as a function of magnetic field and longitudinal strain on prototype 
samples are reported. 4 refs. 


24€86 Cluster test facility construction and its future per- 
spective. re oy S.; Ando, T.; Hiyama, T.; Tsuji, H.; 
Yoshida, K.; Tada, E ; Nishi, M.; Okuno, K.; Koizumi, K:: 
Yasukouchi, K. (Jpn At Energy Res Inst, Ibaraki). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 1: No. 79CH1441-5, 269-273(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The cluster test facility, in which a model toroidal coil, 
called a test module coil, can be tested for fusion research, is now 
being constructed in JAERI. The stored energy of a pair of cluster 
test coil is 20 MJ. This paper describes the facility system, the coil 
characteristics, the vacuum system, the liquefier/refrigerator and in- 
strumentation. 4 refs. 


24687 HFCTR demonstration reactor design study: ad- 
vantages of high force density magnets and total modulariza- 
tion. Schultz, J.H.; Malick, F.S.; Cohn, D.R.; Williams, J. 
(Westinghouse Electr Corp, Pittsburgh, Pa). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
1: No. 79CH1441-5, 421-426(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A conceptual design has been developed for a moderate size 
(R/sub 0/76.0 m) high field (B/sub t/?13.1 T at the coil) tokamak 
demonstration power reactor which can produce fusion power den- 
sities as high as 10 MW/m/sup 3/ with a spatially averaged value 
of toroidal beta of less than 5%. The High Field Compact Toka- 
mak Reactor (HFCTR) design is based upon minimal extrapolation 
from experimentally established plasma confinement and MHD sta- 
bility in tokamak devices. The product of average current density 
and maximum field in the toroidal field coils is shown to be a fun- 
damental figure of merit for tokamaks. A unique design of the Nb/ 
sub 3/Sn toroidal-field magnet system allows the achievement of 
high fields with a small radial build. Other features are described. 5 
refs. 


24688 Large coil test facility instrumentation system 
design. Walstrom, P.L.; Fletcher, W.M.; Goddard, J.S.; 
Murphy, J.L. (Oak Ridge Natl Lab, Tenn). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
1: No. 79CH1441-5, 459-463(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The design of the instrumentation system for the Large Coil 
Test Facility (LCTF) is described. Sensors are divided into two 
categories: coil diagnostic sensors, installed in the test coils; and fa- 
cility sensors, installed in the various systems of the test facility in 
order to monitor their performance. After signal conditioning, data 
from the “fast” channels are multiplexed, digitized, and stored in 
four microcomputer systems programmed to be used in a ring 
buffer mode to record data before and after receipt of a random 
trigger from the normal zone detection circuitry. “Slow” channels 
are digitized by a scanner and buffered by a microcomputer. Select- 
ed data channels are continuously displayed on digital or recorded 
on strip chart recorders. The microcomputer systems are interfaced 
to a central minicomputer system for display and archival storage. 
Facility variables are digitized by a separate scanner system. Cer- 
tain critical fault variables are compared with set point values, and 
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if they are out of range, cause a programmable logic controller to 
initiate an emergency coil energy dump. 2 refs. 


24689 Protection instrumentation for a large supercon- 
ducting magnet. Reschovsky, J.M.; Brown, P.C.; Court, 
W.R.; Overstreet, W.E. (GE, Schenectady, NY). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 1: No. 79CH1441-5, 464-469(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 


search; San Francisco, CA, USA (13 Nov 1979). 
€ protection instrumentation and controls for a large 


MHD magnet are described. This system is of particular interest be- 
cause it has been configured with redundancy and fault-tolerant fea- 
tures in a manner similar to the protection instrumentation required 
to insure the safety of nuclear facilities. The magnet is for use in 
fusion experiments. 5 refs. 


24690 Coil design and economic optimization for multiple 
mirror fusion reactors. Najmabadi, F.; Lichtenberg, A.J.; 
Lieberman, M.A. (Univ of Calif, Berkeley). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
2: No. 79CH1441-5, 632-636(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The constraints imposed by design criteria for multiple 
mirror reactors on minimum-average-B magnet coils are studied. It 
is found that min-ave-B stabilization of these machines with practi- 
cal coils is possible. In a typical multiple mirror fusion reactor the 
min-ave-B coils consist of a superconducting solenoid plus sets of 
weak quadrupoles placed outside the blanket and shield, and 
normal, water-cooled mirror strong quadrupole assemblies. Joule 
losses in mirror strong quadrupole assemblies are studied and found 
to be important. A new baseball type coil is designed, which re- 
duces these losses considerably. The economic performance of mul- 
tiple reactors has been studied. 11 refs. 


24691 Superconducting magnets for MHD and fusion: 
common problems... joint solutions?. Dawson, A.M.; Mont- 
gomery, D.B.; Marston, P.G. (MIT, Cambridge, Mass). Pro- 
ceedings of the Symposium on Engineering Problems of Fusion 
Research ; 2: No. 79CH1441-5, 734-738(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Some broad, common problem areas, many of which might 
be considered for joint research programs are examined. These in- 
clude structural considerations, conductors, fabrication, and trans- 
portation. 8 refs. 


24692 Conceptual design of a superconducting magnet 
system for the JAERI experimental fusion reactor. Takano, 
I; Nakayama, Y.; Nakakita, T.; Sako, K. (Toshiba Corp, 
Kanagawa, Jpn). Proceedings of the Symposium on Engineer- 
ing Problems of Fusion Research ; 2: No. 79CH1441-5, 749- 
754(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Design study of a superconducting magnet system for the 
JAERI Experimental Fusion Reactor (JXFR) of tokamak type has 
been made. This system contains superconducting toroidal and po- 
loidal coils, cryostat, mechanical supports and cooling system. In 
this study, analysis for the magnetic flux density and electromagnet- 
ic force distributions, structure analysis by finite element method, 
seismic analysis and analysis of heat generation, such as ac loss in 
superconducting cables, eddy current loss in structural members, 
and heat inleak are carried out. 4 refs. 


24693 Development of pulsed superconducting magnets. 
Onishi, T.; Tateishi, H.; Komuro, K.; Koyama, K. (Electro- 
tech Lab, Tokyo, Jpn). Proceedings of the Symposium on En- 
gineering Problems of Fusion Research ; 2: No. 79CH1441-5, 
762-766(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 


search; San Francisco, CA, USA (13 Nov 1979). 
Pulse performances of two magnets for fusion applications 


were investigated. Also carried out were ac loss measurements on 
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two types of wires, that is, a compacted cable and braids. One of 
the magnets, #1 magnet, showed extremely stable pulse perfor- 
mances. The other magnet, #2 magnet, went normal at a charging 
rate of up to 1500A in 5 seconds. This cause was attributed to large 
ac losses. It is pointed out that pulsed magnets would exhibit stable 
performances if liquid helium much more than the heat generated 
by ac losses existed near conductor surfaces and if enough cooling 
surface and large thermal margin would be guaranteed. Further- 
more, a newly developed aluminum-stablilized multifilamentary 
composite superconducting wire is shown to have excellent proper- 
ties as a conductor for pulsed magnets. 2 refs. 


24694 Seismic analysis of a fusion reactor magnet system. 
Heaton, P.W.; Schmich, J.; Wentz, F.R. (McDonnell Doug- 
las Astronaut Co, St. Louis, Mo). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 2: No. 
79CH1441-5, 781-785(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Preliminary seismic deflection response analyses of a toroidal 
field (TF) coil design for General Atomic (GA) Company's Power 
Generating Fusion Reactor (PGFR) concept have been performed 
to aid in determining whether sufficient clearance was available be- 
tween the TF coils and adjacent shield structure. 


24695 System design of the helical coils in heliotron e 
concerning to the effect of perturbations on the magnet field. 
Motojima, O.; Iiyoshi, A.; Uo, K. (Kyoto Univ, Uji, Jpn). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 2: No. 79CH1441-5, 789-793(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Due to imperfections of a coil system, a perturbation field 
occurs which modifies the unperturbed magnetic field of toroidal 
confinement devices. The perturbation field produces a magnetic 
island structure, and once a large island is produced, the plasma 
confinement and stability properties become worse. Therefore spe- 
cial accuracy is required to the coil system. Calculations have been 
performed the island structure to determine the design parameters 
of Heliotron E. The engineering aspects for manufacturing coils 
with very high accuracy are considered. 8 refs. 


24696 TFTR energy conversion system simulation. 
TFTR. Paulson, C.; Petree, F. (Ebasco Serv Inc, New York, 
NY). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 2: No. 79CH1441-5, 803-806(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Tokamak Fusion Test Reactor (TFTR) is a magnetic 
confinement device, using several sets of mutually coupled field 
coils to interfering the required controlling magnetic fields. This 
paper presents a model and a computer program which were devel- 
oped by the TFTR rods oriented Design Group to aid in the design 
of the Poloidal Field (PF) portion of the d-c Energy Conversion 
System (ECS) and to verify the operational parameters of the indi- 
vidual system elements. | ref. 


24697 Fault current analysis in JT-60 grounding system. 
Arakawa, K.; Shimada, R.; Kishimoto, H.; Tamura, S.; 
Yabuno, K.; Ishigaki, Y.; Saito, R. (Jpn At Energy Res Inst, 
Ibaragi). Proceedings of the Symposium on Engineering Prob- 
lems of Fusion Research ; 2: No. 799CH1441-5, 821-824(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The determination of a ground fault current is described in 
the case where a ground fault occurs in JT-60 device. Specifically, 
a case in which six coils caused a simultaneous ground fault is in- 
vestigated. It is found that when faults in vertical and toroidal mag- 
netic field coils occur simultaneously, the resultant ground fault 
current is very large. 
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24698 Progress on large superconducting toroidal field 
coils. Haubenreich, P.N.; Luton, J.N.; Thompson, P.B.; 
Beard, D.S. (Oak Ridge Natl Lab, Tenn). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1140-1143(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Competing industrial teams in four countries have consid- 
ered a wide variety of design alternatives and have produced six 
different designs, all of which appear to be practicable. A confident 
choice of the optimal design for the TF magnet of a large tokamak, 
however, will require experience with the fabrication and testing of 
these concepts. 2 refs. 


24699 Westinghouse design of a forced flow Nb/sub 3/Sn 
test coil for the large coil program. Heyne, C.J.; Hackworth, 
D.T.; Singh, S.K.; Young, J.L.; Sanger, P.A. (Westinghouse 
Electr Corp, Pittsburgh, Pa). Proceedings of the — 
on Engineering blems of Fusion Research ; 3: No. 
79CH1441-5, 1148-1153(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The key features of the Nb/sub 3/Sn superconducting coil 
designed by the Westinghouse/Airco industrial team for the Large 
Coil Program are discussed. Tests on key components have been 
completed and indicate that performance characteristics will be ex- 
cellent. 3 refs. 


24700 General electric design and manufacture of a test 
coil for the LCP. Quay, R.; Bryant, R.W.; Koenig, R.F.; 
Wilcox, R.E.; Hamilton, W.C.; Rosner, C.H. (GE, Schenec- 
tady, NY). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 3: No. 79CH1441-5, 1154- 
1162(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The key features of the coil designed by the GE/IGC team 
are described. The testing program and manufacturing process are 
described. 8 refs. 


24701 General Dynamics Convair Division intermagnetics 
general corporation design of a test coil for the Large Coil 
Program. Hackley, D.S.; Kruse, G.S.; Swartz, P.S. (Gen 
Dyn, San Diego, Calif). Proceedings of the Symposium on 
Engineering Problems of Fusion Research ; 3: No. 79CH1441- 
5, 1163-1168(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The essential features of the superconducting coil designed 
for the Large Coil Program by the General Dynamics Convair Di- 
vision, Intermagnetics General Corp. (IGC), and Magnetics Engi- 
neering Associates industrial team are described. It has been shown 
analytically, and through verification testing, that the conductor is 
stable under all credible events. The structural case features simpli- 
fied parts fabrication, straightforward weld processes, and good in- 
spectability. The conductor process line is arranged to ensure con- 
ductor integrity and inspectability. 5 refs. 


24702 Design of the EURATOM test coil for the large 
coil task. Krauth, H.; Erb, J.; Foerster, S.; Katheder, H.; 
Messemer, G.; Nyilas, A.; Ulbricht, A.; Zehlein, H. (Kern- 
forschungszent Karlsruhe, Ger). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 3: No. 
79CH1441-5, 1169-1173(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The design of the EURATOM test coil for the IEA Large 
Coil Task is described. As a primary design characteristic, a forced 
flow cooled superconductor was chosen with NbTi as the super- 
conducting material. The geometry is a flat cable in a stainless con- 
duit. Coil analysis has been started covering the electromagnetic, 
cryogenic and structural performance of the coil. The manufactur- 
ing and quality assurance requirements for the conductor develop- 
ment have been defined. First verification tests were performed on 
conductor and coil components. An acceptance test at cryogenic 
temperature is foreseen prior to shipping. 8 refs. 
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24703 Japanese design of a test coil for the large coil 
task. Shimamoto, S.; Ando, T.; Hiyama, T.; Tsuji, H.; Yo- 
shida, K.; Tada, E.; Nishi, M.; Okuno, K.; Koizumi, K.; 
Oka, K.; Yasukouchi, K. (Jpn At Energy Res Inst, Ibaraki). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 3: No. 79CH1441-5, 1174-1178(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Coil characteristics, coil and conductor configurations, anal- 
ysis results and a few verification tests results are described. Pool 
cooling, Nb-Ti, two grading and edge wise pancake winding were 
chosen for the Japanese coil. A few verification tests have been 
carried out on high field Nb-Ti superconductive characteristics, 
heat flux of several treated surfaces including narrow channel ef- 
fects, conductor bending, conductor stress strain characteristics and 
mechanical properties of 1/4 model of the helium vessel. Some of 
the results are described. 


24704 Large coil test facility test stand design descrip- 
tion. Queen, C.C. Jr.; Litherland, P.S. (Union Carbide Corp, 
Oak Ridge, Tenn). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 3: No. 79CH1441-5, 
1183-1186(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The test stand design provides a simulated tokamak environ- 
ment for testing superconducting coils. It minimizes the coil to coil 
structural interaction, limits the heat leak to the coils, compensates 
for misalignment, and has flexibility to allow testing of different 
configurations. 3 refs. 


24705 Liquid helium system for the large coil test facili- 
ty. Ryan, T.L.; Stamps, R.E.; May, J.R.; Jacobs, R.B. 
(Union Carbide Corp, Oak Ridge, Tenn). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1187-1190(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Large Coil Program (LCP) is being pursued to con- 
struct and test a variety of large superconducting magnet concepts 
both domestic and foreign. One aim is to determine the most feasi- 
ble concept for future tokamak usage. Capability must exist to pro- 
vide LHe for both pool-boiling and forced-flow cooled magnets, 
temperatures compatible with NbTi and Nb/sub 3/Sn conductors, 
flow rates, and working pressures required for each design operat- 
ing over a wide range of test conditions as well as cooling provi- 
sions for the vapor-cooled electrical leads. The LHe system con- 
cept is described, including a discussion of the system operating 
modes for the Large Coil Program. 


24706 Support structure of the RST device. Bikadi, L.; 
Orr, J. (Gen At Co, San Diego, Calif). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1342-1346(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The RST is proposed as a radio frequency driven steady- 
state tokamak in which the toroidal magnetic field is generated by 
three toroidal field coils. The magnetic ripple is reduced by three 
removable pullback coils. These two coil systems are superconduct- 
ing, and since the magnetic loads on them are the predominant 
loads imposed on the device, their support determined the design of 
the RST support structure. The support structure was also designed 
to minimize heat flow to the superconducting coils. 2 refs. 


24707 Effect on stability of frictional decoupling for a 
composite superconductor. Iwasa, Y.; Maguire, J.F.; Wil- 
liams, J.E.C. (MIT, Cambridge, Mass). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1407-1411(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The stability of a composite superconductor is examined 
using simulated frictional movement to generate the thermal pertur- 
bation. It is found that slow stable movement, which is typical of 
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certain insulator/metal couples, does not induce quenching, but that 
sudden movement precipitates a quench. A method of thermally de- 
coupling the source of friction from the superconductor has been 
shown greatly to decrease the effect of conductor movement on 
stability. The experiments were carried out as part of the supercon- 
ducting MHD magnet technology program. 8 refs. 


24708 Improvements in thermal stability of the conductor 
for a large coil. Meguro, S.; Furuto, Y.; Yoshida, H.; Suzuki, 
T.; Itoh, I; Inoue, I. (Furukawa Electr Co, Tokyo, Jpn). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 3: No. 79CH1441-5, 1416-1420(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Thermal stability analyzes and experiments on heat transfer 
characteristics were made of the large-current superconductor for a 
large coil such as toroidal field coil for fusion reactor. The conduc- 
tor which was provided with many longitudinal grooves on both 
cooling surfaces and coated with copper oxide film showed signifi- 
cant improvements in heat transfer property. The stability analysis 
based on minimum propagation current theory showed that the 
conductor would be stable for the current of 16 KA or more at 8 
Tesla. Manufacturing processes and equipments were developed for 
the designed conductor and finally two hundred meters of the con- 
ductor was manufactured in early 1979. 2 refs. 


24709 Quench studies of the Swiss LCT conductor. Mar- 
inucci, C.; Hilal, M.A.; Zellweger, J.; Vecsey, G. (Swiss 
Inst for Nucl Res, Villigen, Switz). Proceedings of the Sym- 
posium on Engineering Problems of Fusion Research ; 3: No. 
79CH1441-5, 1424-1430(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A numerical analysis has been performed to determine pres- 
sure and temperature following a quench of a force-cooled super- 
conductor. The model includes heat conduction in the conductor 
and heat transferred to the fluid, assuming one-dimensional flow. 
The model is applied to the study of the quench characteristics of a 
matrix conductor. A parametric study is carried out to determine 
the effects of friction factor value, copper residual resistivity and 
dumping circuit time constant. A comparison is made with a simpli- 
fied model. The results show that quench pressure and temperature 
are not critical for the design of the Swiss LCP coil. This magnet is 
for fusion applications. 8 refs. 


24710 Nb/sub 3/Sn_ cable-in-conduit conductor tests. 
Miller, J.R.; Lue, J.W.; Shen, S.S. (Oak Ridge Natl Lab, 
Tenn). Proceedings of the Symposium on Engineering Prob- 
lems of Fusion Research ; 3: No. 79CH1441-5, 1431- 
1435(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Several tests have been performed on Nb/sub 3/Sn cable-in- 
conduit conductors in an effort to define the stability margin of the 
conductor to be used in the Westinghouse Large Coil Program 
(LCP) coil. One of the test conductors contained a 6*3/sup 4/ Nb/ 
sub 3/Sn cable almost identical to the final LCP design; only the 
void fraction was different. It was not possible to quench this con- 
ductor at the limits of the test facility, 20 kA and 8-T applied field. 
Supporting tests were performed on smaller conductors: one of sim- 
ilar construction but with one-third as many composite strands and 
one that contained only one triplex of composite strands. Tests on 
both these conductors indicate that the full-size conductor should 
indeed have been stable against much higher energies than we were 
able to inject. This magnet is for fusion applications. 7 refs. 


24711 1/4 cross-section conductor test of japanese LCT 
conductor. Ando, T.; Nishi, M.; Yoshida, K.; Tada, E.; 
Tsuji, H.; Hiyama, T. (Jpn At Energy Res Inst, Ibaraki). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 3: No. 79CH1441-5, 1436-1439(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The heat transfer characteristic has been improved in order 
to get better stabilization. Three test solenoids with LCT 1/4 model 
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conductors of different type of cooling surfaces are tested with the 
current value from 2.5 KA to 4.0 KA in 8.0 T field. It is found that 
these solenoids are enough stable against heat disturbance of almost 
1 J/cm/sup 3/ at nominal current of 2.55 KA at 8.0 T field. Before 
recovery of superconductivity, voltage and temperature of the con- 
ductor have been measured. The measurement shows that the sole- 
noid is stable in the condition over the maximum nucleate boiling 
heat flux. This magnet is for fusion applications. 


24712 Design aspects of forced cooled superconductors 
for large fusion magnets. Krafft, G.; Krauth, H.; Nick, W.; 
Ries, G. (Kernforschungszent Karlsruhe, Ger). Proceedings 
of the Symposium on Engineering Problems of Fusion Re- 
search ; 3: No. 79CH1441-5, 1440-1445(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Forced flow cooling of superconducting magnets with su- 
percritical helium exhibits many advantages when compared to 
cooling with boiling helium. These advantages are briefly reviewed. 
The requirements on pumping power for stabilizing a forced cooled 
conductor are calculated starting from simple energy balance con- 
siderations. Some methods of optimizing the stability and their con- 
sequences on conductor design, friction factor and pumping power 
are discussed. Numerical stability calculations are presented for a 
specific design (EURATOM-LCT conductor). It is shown that 
both stability and ac loss considerations are both leading to cabled 
conductors with little galvanic coupling between the strands. Me- 
chanical aspects give some limitations for the reduction of the 
strand size. 8 refs. 


24713 Transverse field ac losses in the westinghouse Nb/ 
sub 3/Sn forced-cooled LCP conductor. Wagner, G.R. (Wes- 
tinghouse Electr Corp, Pittsburgh, Pa). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1446-1450(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

ac losses have been measured in several samples of the Nb/ 
sub 3/Sn compacted cable conductor to be used in the coil de- 
signed by Westinghouse for the Large Coil Program. Losses were 
measured in the individual strands, in compacted cables made of 
uninsulated strands, and in compacted cables made of strands which 
were insulated before cabling and reaction. For ramp rates in the 
neighborhood of 0.1 T/sec. the losses are dominated by coupling 
between strands in the uninsulated cable. The insulation reduces the 
losses by more than an order of magnitude to a level that appears 
to be acceptable for the test conditions of the Large Coil Program. 
Bend tests have been performed and the effects on the losses in the 
insulated conductor determined. This magnet is for fusion applica- 
tions. 5 refs. 


24714 Development and testing of a forced flow cooled 
superconductor for LCT. Krauth, H.; Nyilas, A.; Ries, G.; 
Schmidt, C.; Hillmann, H.; Rudolph, J. (Kernforschungs- 
zent Karlsruhe, Ger). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 3: No. 79CH1441-5, 
1451- 1455(1979), (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 


search; San Francisco, CA, USA (13 Nov 1979). 
"A forced flow cooled NbTi-conductor is under development 


for the EURATOM test coil for the IEA Large Coil Task. Its 
design is based on the field and overall current density require- 
ments of LCT and on mechanical, ac loss and stability aspects. The 
construction of the production system is under progress. The main 
manufacturing steps are described. First results of component test- 
ing are presented as well as the parameters of a conductor test fa- 
cility presently under construction. 5 refs. 


24715 Structural design and analysis of the westinghouse 
magnet for the large coil program. Hackworth, D.T.; Domei- 
sen, F.N.; Hordubay, T.D.; Schomer, S.H. (Westinghouse 
Electr Corp, hg ee Pa). Proceedings of the Symposium 
on Engineering of Fusion Research ; 3: No. 
79CH1441-5, 1456-1462(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 
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In the development of superconducting toroidal field coils 
for Tokamak reactors, the Large Coil Program (LCP) will include 
the design, fabrication and testing of large superconducting coils to 
determine their feasibility. Structural design and analysis of the 
large coil is essential to ensure adequate safety in the test coil 
design and confidence in its scalability. This paper will discuss the 
design concept and the action of thermal, toroidal and poloidal 
field loading on the coil. The resultant stresses on the various mate- 
rials of the coil along with the deflections are shown for the load- 
ing applied during operation. Structural analysis models used are 
discussed with the techniques and assumptions noted. Based on this 
analysis, a summary of the maximum equivalent tensile stress on the 
structure and superconductor during operation are presented. 3 
refs. 


24716 Structural support design method for minimizing 
in-plane torodial field coil stresses. Ojalvo, 1.U.; Zatz, I.J. 
(Grumman Aerosp Corp, Bethpage, NY). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1463-1468(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

An analysis procedure is presented for minimizing the in- 
plane bending stresses in toroidal field (TF) coils through design of 
the center support structure. While maintaining the usual conceptu- 
al design assumptions of homogeneous thin beam theory and ignor- 
ing the effects of the out-of-plane support structure, the present 
effort focuses upon the in-plane electromagnetic load restraint 
system, thus complementing earlier works which considered coil 
shape as the primary design parameter. A simple method for deter- 
mining the central support stiffness distribution, which greatly re- 
duces the in-board TF coil stresses, is developed. Two numerical 
examples are given to demonstrate this method for future TF coil 
conceptual designs. This magnet is for use in tokamak devices. 8 
refs. 


24717 Finite element idealization and analysis of the 
PDX tokamak coil and frame structure. Johnston, K.; Baum- 
gartner, J.; Mason, P.; Balderes, T. (Grumman Aerosp 
Corp, Bethpage, NY). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 3: No. 79CH1441-5, 
1469- 474(1979). (CONF- 791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

An overview is given of the finite-element idealization for 
the structural analysis of the Poloidal Diverter Experiment (PDX) 
Tokamak at Princeton University Plasma Physics Laboratory 
(PPPL). The analysis focused on the toroidal field coils and the 
frame supporting the coils. The purpose of the analysis was to de- 
termine the deflections of the structure and the stresses in the mem- 
bers for a specified peak load condition that included both magnetic 
forces and thermal gradients. 2 refs. 


24718 Special analysis problems associated with the PDX 
tokamak structural analysis. Mason, P.; Balderes, T.; Jan- 


kowski, R.; DyReyes, V. (Grumman Aerosp Corp, Beth- 
page, NY). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 3: No. 79CH1441-5, 1475- 
1478(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The finite element model of the PDX Tokamak contains ap- 
proximately 15,000 structural members and required the solution of 
more than 30,000 equations. These figures, by themselves, reveal 
the large magnitude of the analysis effort but do not indicate the 
complexity nor uniqueness of the structural analysis problems asso- 
ciated with Tokamak-type structures. Some of these problems are 
described and discussed. 4 refs. 


24719 Structural analysis of a compact toroidal ignition 
experiment. De Menna, L.; Rubinacci, G.; Esposito, F. 
(Univ of Naples, Italy). Proceedings of the Symposium on En- 
gineering Problems of Fusion Research ; 3: No. 79CH1441-5, 
1479-1483(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 
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The structural behavior of a compact toroidal ignition ex- 
periment of very high magnetic field has been analyzed. Several 
steel structures have been designed, and stress analysis has been 
carried out using several numerical codes. 10 refs. 


24720 SLPX TF coil, description and fem stress analysis. 
Rogoff, P.; File, J. (Princeton Univ, NJ). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1484-1492(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A step-wise stress analysis was performed on the SLPX-TF 
Coil. It started with simple two dimensional simulations of both the 
support plate and the conductors. The results of the first studies 
provided input for decisions on the size of and material members. 
Later a more complicated analysis was made, constructing a 3-di- 
mensional model of the coil using COSMIC-NASTRAN Version 
17.5 with its accompanying substructuring capabilities. The upper 
half of the coil is simulated and reduced to a manageable size by 
using three basic substructures. Loads and boundary conditions are 
applied at each substructure. This magnet is for fusion applications. 
5 refs. 


24721 Transport analysis in 2-D of tokamak hybrid 
shielding. Jedruch, J. (Westinghouse Electr Corp, Pitts- 
burgh, Pa). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 3: No. 79CH1441-5, 1557- 
1561(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The specification of superconducting toroidal field coils for 
the Demonstration Tokamak Hybrid Reactor (DTHR), proposed 
for breeding fissile fuel, requires highly efficient radiation shields to 
reduce the cooling load of the coils to a minimum, and to prevent 
radiation damage to the insulation, stabilizer, and the superconduct- 
ing elements. The geometry and the composition of the shields 
posed severe problems in analysis. A square space mesh satisfying 
the mesh criteria only in the upper energy groups was used. The 
calculation led to a specification of a shield composed of stainless 
steel canisters filled to 61 v/o with 316 SS balls, cooled by borated 
water at a concentration of one boron atom per 68 water mole- 
cules. 9 refs. 


24722 Toroidal field coil system for “starfire”, a prelimi- 
nary assessment. Alcorn, J.S.; Wang, S.T.; Turner, L.R. 
(Gen At Co, San Diego, Calif). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 3: No. 
79CH 1441-5, 1629-1633(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

An important element of the STARFIRE tokamak reactor is 
the 12-coil superconducting toroidal field coil system which is re- 
quired to generate 5.6 tesla at the 7.0 m plasma axis, with a peak-to- 
peak field ripple of 1% (maximum). Internal spatial requirements 
dictate a clear bore about 15-1/2 m high * 10 m wide, resulting in a 
total stored energy of 67 GJ. 


24723 Large coil test facility test stand design analysis. 
Gray, W.H.; Baudry, T.V.; Cain, W.D.; Akin, J.E. (Oak 
Ridge Natl Lab, Tenn). Proceedings of the Symposium on En- 
gineering Problems of Fusion Research ; 3: No. 799CH1441-5, 
1659-1665(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Large Coil Test Facility (LCTF) at Oak Ridge National 
Laboratory will provide an environment for the testing of a com- 
pact, toroidal six-coil array. Each of the six coils are designed to 
the same performance specification, yet each design team chose dif- 
ferent solutions to the specifications. The test stand (a component 
of the LCTF that supports the large coils) is designed to provide 
restraint for a variety of both in-plane and out-of-plane loading con- 
ditions while supporting one to six dissimilar coils. The current 
design analysis of the LCTF test stand is documented. These mag- 
nets are intended for fusion applications. 13 refs. 
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24724 Thermally actuated shims provide passive clamping 
device. Queen, C.C.; Murphy, J.L.; Walstrom, P.L. (Union 
Carbide Corp, Tenn). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 3: No. 79CH1441-5, 
1689-1693(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Thermally actuated shims designed for the Large Coil Test 
Facility (LCTF) provide passive clamping capability for inaccessi- 
ble structural interfaces. These shims were designed to hold the test 
coils tightly in place against the bucking post. This particular inter- 
face is relatively inaccessible, tends to loosen as the structure cools 
down, and experiences high loads due to magnetic interaction of 
the test coils. As designed, the shims are loose at assembly and 
tighten as the temperature of the structure decreases. These devices 
utilize the difference in the thermal coefficient of expansion of ma- 
terials to drive a double acting wedge which causes an increase in 
shim thickness as the temperature is decreased. These magnets are 
for fusion applications. | ref. 


24725 Limitation of the maximum toroiaal magnetic field 
value for tokamak reactors by the “core constraint”. Soell, 
M. (EURATOM, Garching, Ger). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 3: No. 
79CH1441-5, 1704-1707(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The upper limits of the maximum toroidal magnetic induc- 
tion B/sub max/ for tokamak reactors are investigated. The admis- 
sible transformer field (which leads to the so-called core constraint) 
and the maximum allowable strain in the toroidal field coils are 
considered as constraints. The calculations are carried out for toka- 
mak reactors with circular plasma cross sections and moderately el- 
liptical plasma cross sections. The plasma aspect ratio was varied 
between 2.5 and 3.5, the major plasma radius between 5 and 13 m. 
It was found that for small reactors the core constraint is the limit- 
ing one whereas for large reactors the limitation results from the 
properties of the toroidal field coils. 13 refs. 


24726 Cooldown and warmup of the westinghouse coil for 
the large coil program. Ibrahim, E.A. (Westinghouse Electr 
Corp, Pittsburgh, Pa). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 4: No. 79CHI441- 
SNPS, 1712-1717(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The cooldown and warmup characteristics of the coil will be 
constrained by either time or the facility itself. Design considera- 
tion has therefore been given to both constraints. When analyzed 
under the time constraint mode, the coil must cool down from 
300K to 4K in 120 hours using cold helium gas. By using Joule 
heating in the conductor, the coil could be warmed up from 4K to 
300K in the time limit of 60 hours. When analyzed under the facili- 
ty constraint mode, both the cooldown and warmup must be 
achieved using a helium flow rate of 22 gm/sec at 15 atm. With 
this flow, cooldown requires 240 hours and warmup to 280K re- 
quires 160 hours. 3 refs. 


24727 Development of a pulsed heating technique for sta- 
bility testing in the westinghouse LCP coil. Easter, R.B.; 
Miller, J.R.; Shen, S.S. (Oak Ridge Natl Lab, Tenn). Pro- 
ceedings of the Symposium on Engineering Problems of Fusion 
Research ; 4: No. 79CHI441-SNPS,  1718-1723(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A pulsed heating technique applicable to the stability testing 
of cable-in-conduit conductors cooled by flowing supercritical 
helium is reported. The technique utilizes induction heaters installed 
externally to the conductor sheat and powered by a resonating ca- 
pacitive discharge supply. The application of this technique to the 
stability testing of subsized, and full-sized prototypical samples of 
the Westinghouse Large Coil Program (LCP) conductor is dis- 
cussed and modifications for adapting this method for testing in the 
Westinghouse LCP coil are recommended. These magnets are for 
fusion applications. 4 refs. 
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24728 Experimenal and theoretical investigations of heat- 
induced transients in forced-flow helium cooling systems. 
Krafft, G.; Zahn, G. (Kernforschungszent Karlsruhe, Ger). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 4: No. 79CHI441-SNPS, 1724-1728(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

This work investigates the consequences of a space- and 
time-dependent energy input into the cooling system of a forced- 
flow cooled superconducting magnet. A new computer program 
was developed which is able to calculate quantitatively the pressure 
and temperature transients caused by heat pulses. The program was 
checked by comparison with the results of quench simulation ex- 
periments in different test systems. As the agreement between ex- 
perimentally measured and computed heat-induced transients of 
pressure and temperature was quite reasonable, the program is sup- 
posed to be a good tool in the design of forced-flow cooling sys- 
tems for large superconducting magnets. This magnet is for fusion 
applications. 7 refs. 


24729 Designing for low temperature stability of the 
large coil program Nb/sub 3/Sn coil. Eckels, P.W.; Ibrahim, 
E.A.; Janocko, M.A.; Blaugher, R.D.; Whirlow, D.K. (Wes- 
tinghouse Electr Corp, Pittsburgh, Pa). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 4: 
No. 79CHI441-5NPS, 1729-1736(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A design method has been developed which accounts for the 
effects of nonuniform void fraction on cooling of the cable-in-a- 
conduit (CIC) superconductor. The CIC superconductor concept is 
intended for application in high-field toroidal-field coils. A heat 
transfer computation method has been developed. A design method 
has also been developed for joints and helium access regions based 
on minimum propagating zone criterion. Quench characteristics 
with and without an external dump resistor are described. These 
coils are for fusion applications. 25 refs. 


24730 Alternating field losses in multifilamentary com- 
posite conductors carrying de transport currents. Ogasawara, 
T.; Takahashi, Y.; Kanbara, K.; Kubota, Y.; Yosohama, K.; 
Yasukochi, K. (Nihon Univ, Tokyo, Jpn). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 4: 
No. 79CHI441-5NPS, 1752-1757(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

An investigation has been made of the loss characteristics of 
a composite conductor which carries a dc transport current and is 
exposed to a transversal time-varying field. This situation occurs in 
the superconducting magnets for the tokomak machine; toroidal- 
field coils are operated in the dc mode but they are exposed to 
magnetic disturbances due to the ohmic heating coil, for example. 
12 refs. 


24731 Calculation of quench pressures in pool boiling 
magnets. Krause, R.P.; Christensen, E.H. (Gen Dyn, San 
Diego, Calif). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 4: No. 79CHI441-5NPS, 1765- 
1768(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Certain situations such as a quench and/or a loss of vacuum 
can produce sufficient heating to the liquid helium in a pool boiling 
magnet to cause a significant pressure rise. In support of the LCP 
magnet design effort at General Dynamics Convair Division, a 
computer program was developed to assist in the design of the vent 
system. This paper presents the development of the thermal model, 
the assumption made, and a logice! flow diagram for the computa- 
tional procedure. The heat transfer to the liquid helium during the 
fault condition is the most significant assumption affecting the vent 
system design. 2 refs. 
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24732 Transient stability of forced flow cooled conduc- 
tors. Hilal, M.A.; Marinucci, C.; Weymuth, P.; Vecsey, G. 
(Mich Technol Univ, Houghton). Proceedings of the ry 
sium on Engineering Problems of Fusion Research ; 4: No. 
79CHI441-SNPS, 1774-1778(1979). (CONF-791102). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The design of forced cooled conductors requires the recov- 
ery of the conductor to the superconducting state following a dis- 
turbance. Transient effects on the stability of the conductor are 
considered. This includes transients in the heat transfer coefficient 
and flow transients. A model to calculate the transient heat transfer 
is developed and is used to determine the critical energy using a 
zero dimension and one dimension hydrodynamic model. The criti- 
cal energy based on this study varies from 50 to 100 percent of the 
joule heating if the disturbance duration is 2 to 10 milliseconds. 
These results are intended for fusion applications. 10 refs. 


24733 Stability and field analysis of superconducting tor- 
oidal coil. Hamajima, T.; Yamaguchi, M.; Sawada, Y. (To- 
shiba Corp, Yokohama, Jpn). Proceedings of the Symposium 
on Engineering Problems of Fusion Research ; 4: No. 
79CHI441-5NPS, 1779-1783(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Stability and field analysis and a study on design parameter 
for a superconducting toroidal coil in relation to plasma parameters 
are described. An optimal number of grading and a required toroi- 
dal coil size are pursued as functions of the major radius and the 
plasma field considering the mechanical stress as well as cryogenic 
stability and field distribution. These magnets are intended for 
fusion applications. 6 refs. 


24734 Stability optimisation of He-II cooled incased su- 
perconducting cables. Lottin, J.C.; Gerard, J.E. (CEA, 
Saclay, Fr). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 4: No. 79CHI441-5NPS, 1784- 
1788(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The possibility of using stagnant He II in a cable-in-conduit 
conductor as an alternative to forced flowing super-critical Hel is 
under investigation. As a first step, a computer program is being 
developed which is aimed at predicting stability performances with 
respect to conductor components, e.g., void fraction and copper 
over superconductor ratio. This program will be checked and com- 
plemented by means of experimental measurements on various 
types of samples. These magnets are intended for fusion applica- 
tions. 15 refs. 


24735 Properties of joints in composite specimens of alu- 
minum and copper. Hartwig, K.T.; Van Sciver, S.W. (Univ 
of Wis, Madison). Proceedings of the Symposium on Engineer- 
ing Problems of Fusion Research ; 4: No. 79CHI441-SNPS, 
1794-1796(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Results of shear stress, electrical resistance and thermal 
resistance measurements on joints in Al-Al and Cu-Cu composite 
conductors are reported. Specimens are formed by soldering and 
co-drawing together tube and rod components. Shear stress meas- 
urements indicate pressure joints are more resistant to slippage than 
solder joints in the Al-Al composites. The bond in Cu-Cu compos- 
ites is strongest for specimens joined by soldering plus coreduction. 
The thermal resistance of a joint formed by coreduction is found to 
decrease rapidly as the amount of deformation increases, while the 
electrical resistance shows no trend. This trend is not as dramatic in 
soldered joints. These conductors are intended for use in supercon- 
ducting magnets. 8 refs. 


24736 Design, fabrication and testing of magnetic field 
eg components for implantation into the TEXTOR to- 

Cosler, A.; Kurz, R.; Waidmann, G. (Kernfors- 
et Juelich, Ger). Proceedings of the Symposium on 
Engineering Problems of Fusion Research ; 4: No. 79CHI441- 
SNPS, 1903-1907(1979). (CONF-791102—). 
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From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Magnetic field diagnostic components were developed com- 
patible with the hot vessel concept of the TEXTOR tokamak pro- 
gram. The magnetic field detectors acting partly as sensors for 
feedback control loops have to be implanted into the vacuum vessel 
in order to meet the requirements of the characteristic times of the 
feedback systems. The two magnetic field components of the poloi- 
dal field will be used to detect the large scale behavior of the 
plasma current ring. Examples of diagnostic sensor mounting and 
off-line data display are given a simulation experiment. An alterna- 
tive method is suggested to cross check the results of the magnetic 
position detection system. 5 refs. 


24737 Mechanical and electrical design of the TFTR po- 
loidal field coils. Johnson, H.G.; Bialek, J.; Heilbrunn, W.; 
Cargulia, G. (Princeton Univ, NJ). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 4: No. 
79CHI441-5NPS, 2078-2084(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The engineering design features, performance, and fabrica- 
tion specifications for the poloidal field coil systems used for the 
TFTR machine are described. The outer coils (ranging from 16 to 
33 feet in diameter) will be the largest coils ever fabricated for an 
experimental Tokamak fusion machine operating in a high radiation 
environment. The coils are water-cooled, hollow copper conduc- 
tors, insulated with wover fiberglass tape, and vacuum impregnated 
with epoxy resin. The four coil systems are combined in modular 
assemblies and are designed for pulse operation at peak currents of 
40 kA and peak disruption voltage of 45 kV. Stress levels in the 
coil conductors and electrical insulation are presented, as well as 
design details of the coil supports and terminal leads. 7 refs. 


24738 Detailed analysis of the TFTR tf coils beyond 
finite-element analysis. Cargulia, G.; Bialek, J. (Grumman 
Aerosp Corp, Bethpage, NY). Proceedings of the Symposium 
on Engineering Problems of Fusion Research ; 4: No. 
79CHI441-5NPS, 2085-2088(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A finite-element analysis of a complex structure such as the 
TFTR TF Case/Coil does not totally define the behavior of the 
actual structure; this is implicit by the nature of a finite-element 
model. The differences must be assessed and a determination made 
whether additional analysis in the form of hand calculations and 
tests are required to define the structure’s actual behavior. Three 
such differences for the TF Case/Coil are defined, the procedures 
used to complement the finite-element analysis outlined, and de- 
tailed calculations presented. 


24739 Manufacture of the tf coils for TFTR. Stuebinger, 
L.R.; Udavachak, D.L.; Hampton, T.E. (Westinghouse 
Electr Corp, Pittsburgh, Pa). Proceedings of the Symposium 
on Engineering Problems of Fusion Research ; 4: No. 
79CHI441-5NPS, 2089-2092(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The toroidal field coils for the TFTR Project are relatively 
large circular coils wound with hollow copper conductor. Sections 
of conductor lengths are brazed together, insulated, then wound 
around a circular mandrel. The completed coil must fit into a ma- 
chined metallic case making the configuration control of the insu- 
lated coil very important during winding. The approach to the 
winding of these coils, a brief description of some of the winding 
tooling, and methods employed to wind the TFTR TF coils are 
discussed here. 


24740 Fabrication aspects of toroidal field coils for the 
tokamak fusion test reactor. Heilbrunn, W. (Magn Corp of 
Am, Waltham, Mass). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 4: No. 79CHI441- 
SNPS, 2093-2097(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The final design of the TF coil subassemblies includes iter- 
ations which gave consideration to improvement of coil reliability 
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while minimizing potential fabrication difficulties. A pre-production 
qualification program was implemented to develop and verify key 
production processes and parameters. The manufacturing plan em- 
ploys the techniques, materials, methods and procedures necessary 
to fabricate coils which meet or exceed the design criteria. This 
paper highlights those design changes and results of the qualifica- 
tion program and outlines the manufacturing plan. 4 refs. 


24741 TEXT tf coil bonding system. DeBlois, R.L.; 
Torell, S.P.; Cardwell, G.L.; Brower, D.F.; Wildi, P. 
(United Technol Corp, East Hartford, Conn). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
4: No. 79CHI441-SNPS, 2111-2116(1979). (CONF-791102— 


). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

An extensive bond test program was conducted prior to 
manufacturing and bonding the toroidal field (TF) coils for the 
Texas Experimental Tokamak (TEXT). The bonding materials con- 
sisted of fiberglass cloth with pre-impregnated, 'B’ staged Hexcel F- 
159 resin. Approximately 100 double lap bond samples were con- 
structed to test quality, strength, and repeatability of the bonds. 
The variables investigated included surface machining methods, 
surface preparations, bond sample size (planform area), bonding 
pressure, bonding temperature, and the number of laminations 
bonded simultaneously. Double lap shear tests conducted at room 
temperature resulted in ultimate shear strengths for all variables in 
the range of 3000 to 7000 psi with an average value of 5650 psi. 
Fatigue tests were also conducted to demonstrate bond integrity 
over the anticipated cycle lifetime of the TEXT machine (10/sup 
6/ cycles) under simulated worst case conditions. 2 refs. 


24742 Hv switch tube development program for the 
TFTR neutral beam power system. Deitz, A.; Murray, H.; 
Winje, R. (Princeton Univ, NJ). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 2: No. 
79CH 1441-5, 700-704(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Neutral Beam Power Systems (NBPS) which are to be 
used on the Tokamak Fusion Test Reactor (TFTR) Neutral Beam 
Injectors develop the Ion Source accelerating grid potentials 
through a series connected, floating deck modulator. Regulation of 
the output voltage and isolation of the Ion Source from the power 
system is achieved through the use of a high power tetrode (High 
Voltage Switch Tube, HVST) in the floating deck modulator. Two 
manufacturers have developed 65A tetrodes having an anode dissi- 
pation capability of 2000 kW. Both manufacturers have completed 
at least one developmental tube. The current status of the develop- 
ment program, a review of the work accomplished by the manufac- 
turers since the development program was last reported, full scale 
test results and X-ray measurements are presented. 4 refs. 


24743 Motor-generator for the Texas Experimental Toka- 
mak, Wildi, P.; Elliott, L.C.; Gilmour, A.R. (Univ of Tex, 
Austin). Proceedings of the Symposium on Engineering Prob- 
lems of Fusion Research ; 2: No. 799CH1441-5, 719-723(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A description is given of a motor-generator to provide the 
pulsed power for the magnet system of the Texas Experimental To- 
kamak. The machine is energizing the toroidal coil system through 
a thyristor controlled rectifier as well as providing the power for 
the ohmic heating supply. The alternator will deliver a pulse of 4 s 
duration every two minutes at a level up to 90 MVA and 6.9 kV. 
The electric characteristics of the alternator and the trade-off be- 
tween cost and specification details are discussed. 2 refs. 


24744 Harmonic content in the variable-frequency ac 
power line of TFTR. Zabar, Z.; Bronner, G.; McMurray, S. 
III; Karady, G. (Polytech Inst of NY, Brooklyn). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 2: No. 79CH1441-5, 724-728(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 
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Studies are described of the harmonic content of the current 
and voltage at the generator bus of the Tokamak Fusion Test Reac- 
tor. Out of numerous load scenarios, one was considered in detail. 
The harmonics were found acceptable for the generator; however, 
control problems and substantial telecommunications interference 
may result, requiring appropriate control measures and shielded 
telecc ication lines. 6 refs. 





24745 Design of a low-loss fast-pulsed superconducting 
energy storage coil. Janocko, M.A.; Singh, S.K.; Heyne, 
C.J.; Hackworth, D.T.; Eckels, P.W.; Murphy, J.H. (Wes- 
tinghouse Electr Corp, Pittsburgh, Pa). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 2: 
No. 79CH1441-5, 767-773(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

ign features of a low-loss, fast-pulsed superconducting 

energy storage coil for fusion applications are discussed. The pur- 
pose of constructing this coil is to demonstrate the use of a low loss 
conductor of advanced design in a pool-boiling-cooled coil of the 
open, layered structure type. The second generation coil is de- 
signed to store 400 kJ at 25 kA, with a discharge time of 0.7 ms. 
The total energy loss during a full charge-discharge cycle is to be 
less than 0.3% of the stored energy. 5 refs. 


24746 Hy-power supply for neutral-injection experiments 
wendelstein vii and asdex. Hrabal, D.; Kunze, R.C.; Wei- 
gand, W. (Siemens, Erlangen, Ger). Proceedings of the Sym- 
posium on Engineering Problems of Fusion Research ; 2: No. 
79CH1441-5, 1005-1009(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

With the HV-power supply the following nominal voltages 
and currents can be obtained: 8*35 kV/40 A or 8*70 kV/20 A or 
4*70 kV/40 A or 4*140 kV/20 A or 2*105 kV/40 A. The nominal 
current can be taken for 10 sec with a repetition rate of 2 minutes. 
The above values are obtained by a series-parallel arrangement of 
eight twelve pulse double modules, each 2*35 kV/20 A. The volt- 
age is regulated by a thyristor star point controller in the primary 
of the high voltage transformer. Every circuit was tested with a 
water resistor as a dummy load. The voltage is continuously adjust- 
able from 5% to 100%. The static regulation is better than 0.1%. 
The dynamic voltage drop from no load to full load is less 5%. The 
ripple with full current is less than 0.1%. 


24747 Power supply system for NBI ion sources of He- 
liotron E device. Obiki, T.; Sasaki, A.; Iiyoshi, A.; Uo, K.; 
Onda, K.; Yabuno, K.; Ueda, A.; Isobe, S.; Ueda, T.; Hashi- 
moto, I. (Kyoto Univ, Uji, Jpn). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 2: No. 
79CH1441-5, 1013-1017(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Thermonuclear fusion experimental device Heliotron E is 
now under construction. The neutral beam injector (NBI) is adopt- 
ed as one of the plasma heating methods. The NBI system of Helio- 
tron E presently consists of three beam lines and each beam line 
has two ion sources. The total electric output of NBI system is 6 
MW by 6 ion sources. This paper is concerned with the power 
supply to ion sources of the Heliotron E device. Calculated results 
and experimental results for the accel power supply and the arc 
power supply are presented. | ref. 


24748 ICRF shunt regulator-megawatt power supply pro- 
tection. Greenough, N.; Shapiro, S. (Princeton Univ, NJ). 


Proceedings of the Symposium on Engineering Problems of 


Fusion Research ; 2: No. 79CH1441-5, 1018-1023(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The ICRF shunt regulator is a two-thermal, programmable 
current sink used to protect the ICRF power supplies from ringing 
and damage caused by sharp-edged RF amplifier plate current 
pulses. As an alternative to large banks of capacitors, the shunt reg- 
ulator softens these edges by drawing a sawtooth-shaped ramp of 
current both before and after the RF amplifier plate current pulse. 
In this manner, the load current rise-time can be limited to the 
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order of 100mS, thus preventing ringing and possible damage to the 
ICRF power supply. 3 refs. 


24749 Numerical analysis of potential rise in JT-60 
grounding system. Arakawa, K.; Shimada, R.; Kishimoto, 
H.; Tamura, S.; Nishimura, H.; Takahashi, T.; Yabuno, K.; 
Itoh, S. (Jpn At Energy Res Inst, Ibaraki). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 2: 
No. 79CH1441-5, 1119-1123(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The tendency of the potential rise in the JT-60 grounding 
system struck by lightning is numerically analyzed. In this analysis, 
the grounding system was treated as a lumped-constant circuit net- 
work so that the computer code ECAP could be used in the analy- 
sis. The numerical results obtained show that if the resistance be- 
tween a ground mat and the earth is reduced, the JT-60 system will 
be effectively protected from lightning. 


24750 Fast commutation of homopolar generator output. 
Lupton, W.H.; Conte, D.; Ford, R.D.; Vitkovitsky, I.M. 
(US Nav Res Lab, Washington, DC). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1191-1194(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The characteristics of a pulse power system using a homopo- 
lar generator (HPG) and single-shot, explosive circuit breaker are 
described. The breaker conducts for several seconds while the self- 
excited HPG energizes a 1.5 mH inductor. The opening breaker 
then commutates the 20-kA current into load resistance of less than 
0.6 /OMEGA/ within tens of microseconds with an energy transfer 
efficiency of 99%. When larger load resistance is used, current 
commutation is assisted by a parallel fuse. The open breaker with- 
stands the voltage pulse of 40-kV peak and 750-/mu/s decay ob- 
tained from a 2-/OMEGA/ load. These experiments demonstrate 
the feasibility of using inertial current sources for inductive genera- 
tion of terawatt output pulses. 10 refs. 


24751 Compensated pulsed alternator--preliminary test 
results. Bird, W.L.; Weldon, W.F.; Rylander, H.G.; Wood- 
son, H.H.; Carder, B.M.; Merritt, B.T.; Gagnon, W.F. (Univ 
of Tex, Austin). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 3: No. 79CH1441-5, 1195- 
1199(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

An engineering prototype compensated pulsed alternator 
(Compulsator) has been designed and fabricated. The prototype 
compulsator is designed to drive a load consisting of sixteen parallel 
xenon flashlamps, 1.5 cm in diameter by 112 cm in length, and is 
intended for use as an alternative power supply for driving xenon 
flashlamps for the NOVA Laser Program. The compulsator test fa- 
cility is described, and the sequence of operation of the pulsed 
power circuit is discussed. Initial measurements of alternator pa- 
rameters are given, including static armature inductance variation, 
the open circuit field excitation characteristic, and the first rotor 
critical frequency measurement. 5 refs. 


24752 Mechanical strength integrity for crowbarred 
power supplies. Broverman, A.Y.; Hill, R.E. (Oak Ridge 
Natl Lab, Tenn). Proceedings of the Symposium on Engineer- 
ing Problems of Fusion Research ; 3: No. 79CH1441-5, 1200- 
1204(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Crowbarring the output of a power supply serves to electri- 
cally protect the power supply’s load. At the same time, however, 
the supply’s windings are subjected to the electromagnetic forces of 
a partial short circuit. Because pulsed power supplies are frequently 
crowbarred as a normal part of the duty cycle, it is essential that 
their transformer windings be designed to repetitively withstand 
short circuit forces. If not provided for, crowbar or short circuit 
forces can irreparably damage the transformer’s coils. These power 
supplies are intended for fusion applications. 2 refs. 
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24753 Design and reliability considerations for a twenty 
million watt vacuum tube. Carter, D.R.; Eshleman, J.A.; No- 
vajovsky, W.A. (RCA, Lancaster, Pa). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1216-1219(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The switch tube was designed with switch regulator capa- 
bilities to control neutral beam sources. The design objectives were 
200 KV operation at 125 amps. Design considerations and wear-out 
mechanisms such as anode material stress are reviewed. The unique 
anode design with two million watts dissipation capability is dis- 
cussed with emphasis on reliability in pulse applications. Present 
test results are included. This tube is intended for use with the To- 
kamak Fusion Test Reactor at Princeton. 6 refs. 


24754 Development of JT-60 dc power supply equipment. 
Tamura, S.; Shimada, R.; Sasaki, T.; Shibata, T.; Sato, Y.; 
Fujiwara, N. (Jpn At Energy Res Inst, Tokai). Proceedings 
of the Symposium on Engineering Problems of Fusion Re- 
search ; 3: No. 79CH1441-5, 1231-1236(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The development of some typical equipment of poloidal field 
power supply for JT-60 is described. These comprise (1) thyristors 
for the thyristor converters in the ohmic heating and the vertical 
field coil circuit; dc circuit breakers in the ohmic heating coil cir- 
cuit; and a nitrogen gas gap (92kA, 20 msec) with triggering func- 
tion. 


24755 Performance of the Doublet III generator-rectifier 
system. Varga, H.J.; Callis, R.W.; Hubbard, E.L. (Gen At 
Co, San Diego, Calif). Proceedings of the Symposium on En- 
gineering Problems of Fusion Research ; 3: No. 79CH1441-5, 


1237-1241(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Doublet III has four independent, twelve-pulse converters 
on a common bus supplied by a varying frequency generator. The 
design procedure was modified to take into account the varying 
frequency of the rectifier power source, and the commutating reac- 
tance must include the reactance of the generator that is common 
to all four independent converters. The “notching” of the generator 
terminal voltage presents the possibility of thyristor firing circuit in- 
terference between systems. 2 refs. 


24756 Energy conversion and poloidal system of 
TEXTOR. Giesen, B.; Petree, F. Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 3: No. 
79CH1441-5, 1242-1246(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A description is given the electrical power distribution 
system that will take the energy from the 110 kilovolt electrical 
mains and furnish power to the various systems of TEXTOR. The 
data for these systems are presented, together with considerations 
of the requirements imposed by the utility company. A detailed de- 
scription of the poloidal system is presented, together with data on 
performance parameters of the realized system. Evaluation of the 
ripple currents in the coils and the actual current waveforms to be 
expected in the system as realized are discussed. Important factors 
influencing the design are given and methods of incorporating these 
constraints into the actual design presented. 4 refs. 


24757 Design and analysis of poloidal field power systems 
for the TEXT Tokamak. Hutchins, H.S.; Gagnon, E.P. (Univ 
of Tex, Austin). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 3: No. 79CH1441-5, 1247- 
1251(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

TEXT is a conventional iron core tokamak which will have 
a toroidal field of 3.0 Tesla produced by room temperature copper 
coils and a maximum plasma current pulse of 400 kA induced by a 
44 turn ohmic heating coil. The ohmic heating system was simulat- 
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ed on a digital computer using the SPICE 2 circuit analysis pro- 
gram. This provided data used in final Ohmic Heating system 
design and component specification. The models and results are dis- 
cussed. 4 refs. 


24758 Poloidal field power supply ignition requirements 
for Inesco PHIBEX Tokamaks by computer based circuit 
analysis. Mayhall, D.J.; Rylander, H.G.; Weldon, W.F.; 
Woodson, H.H. (Univ of Tex, Austin). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1252-1255(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The PHIBEX (Physics Ignition and Burn Experiment) toka- 
maks are small, inexpensive, modular, high field, OH and D-T 
alpha heated machines designed to demonstrate ignition and ther- 
monuclear burn. Ohmic Heating (OH) bias current minimization is 
critical due to the small allowable size of the central OH coil and 
the high material stresses. The coupled equations for the OH, VF, 
plasma, and wall circuits are solved with the plasma current (3.3 
MA peak), plasma resistance, and poloidal beta /beta/ p (3.3 peak) 
as driving functions. The system inductances are calculated with 
the UT-CEM tokamak inductance code TINDERB. The wall dc 
resistance is derived. These and other results are discussed. Four 
designs with nonconducting walls are compared. 8 refs. 


24759 PDX neutral beam electrical power system. 
Kloiber, F.W. (Princeton Univ, NJ). Proceedings of the Sym- 
posium on Engineering Problems of Fusion Research ; 3: No. 
79CH1441-5, 1256-1259(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

In the interest of economy and available resources as well as 
space limitations the electrical power system for the PDX neutral 
beam is shared, where practical with the power system of the neu- 
tral beams on PLT. As higher powered ion sources are being de- 
veloped for PDX, it has become necessary to upgrade many of the 
individual power supplies, those that are shared and provide new 
designs for unshared PDX supplies. The basic power system has 
been described in previous papers. This paper reports on the 
changes made to the system to facilitate the higher accel voltage 
and current delivered to the ion sources as well as the correspond- 
ing changes made to the design of the auxiliary supplies. 2 refs. 


24760 Use of the IBM ASTAP program for computer 
design of the sustaining neutral-beam power supply for the 
Mirror Fusion Test Facility with emphasis on the need for a 
shunt preconditioner. Tallmadge, G.E.; Ficklin, B.P.; Wil- 
liams, M.F. (Stanford Res Inst Int, Menlo Park, Calif). Pro- 
ceedings of the Symposium on Engineering Problems of Fusion 
Research ; 3: No. 79CH1441-5, 1267-1271(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 


search; San Francisco, CA, USA (13 Nov 1979). 
The power supplies and regulators for the 24 neutral-beam 


guns to be used in the Lawrence Livermore Laboratory Mirror 
Fusion Test Facility (MFTF) have been analyzed. The initial re- 
sults showed that transients involved in long pulses caused power- 
rating difficulties in the 13.8-kV line-voltage adjusting equipment, 
and in the regulator-modulator switch tube. A shunt preconditioner 
circuit was investigated, and appears to have sufficiently desirable 
features to warrant its inclusion in the system. In addition, consider- 
able computation was carried out, so that most important compo- 
nents throughout the system could be selected. 8 refs. 


24761 Design, fabrication and testing of core snubber net- 
work for ion source of tokamak fusion reactors. Cheng, V. 
(Gulton Ind Inc, Carson, Calif). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 3: No. 
79CH1441-5, 1272-1276(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A core snubber network which protects the neutral beam 


ion source against arcing current is described. The network consists 
of a saturated time delay transformer (STDT) with a bias circuit. 
During a fault, the current can be broken down into excitation, 
magnetization, transformer and compensation currents. This study 
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defines the system, describes design criteria, defines constraints, de- 
signs hardware and analyzes performance characteristics, and veri- 
fies the results with experiments. 4 refs. 


24762 Conceptual design of an electrical power module 
for the tokamak fusion test reactor. Jassby, D.L.; Bullis, R.; 
Sedgeley, D.; Caldwell, C.S.; Pettus, W.G.; Schluderberg, 
D.C. (Princeton Univ, NJ). Proceedings of the Symposium on 
Engineering Problems of Fusion Research ; 3: No. 79CH1441- 
5, 1328-1332(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The TFTR Engineering Test Station (ETS) can support 
blanket modules with a fusion-neutron view area of 0.5 m/sup 2/. 
If the TFTR magnetic systems and beam injectors can operate with 
pulse lengths of 5 s, once every 300 s, the time-averaged neutron 
power incident on a module will be 1.5 kW, which can be en- 
hanced by a suitable blanket energy multiplier. A preliminary con- 
ceptual design of a dual-loop steam-generating power system that 
can be housed in the ETS has been carried out. The optimal heat 
transfer fluid in the primary loop is an organic liquid, which allows 
an operating temperature of 700/degree/F at low pressure. The pri- 
mary coolant must be preheated electrically to operating tempera- 
ture. A ballast tank levels the temperature at the steam generator, 
so that the secondary loop is in steady-state operation. With a natu- 
ral-uranium blanket multiplier, the time-averaged net electrical 
power is 1.2 kW(e). 8 refs. 


24763 CAMAC system for JT-60 poloidal field power 
supply control. Shimada, R.; Arakawa, K.; Ogata, A.; 
Taoka, H. (Jpn At Energy Res Inst, Tokai). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
4: No. 79CHI441-SNPS, 2013-2016(1979). (CONF-791102— 


). 
From 8. symposium on engineering problems of fusion re- 


search; San Francisco, CA, USA (13 Nov 1979). 

The main features of the microcomputer-based CAMAC 
system for the JT-60 poloidal field power supply control are out- 
lined with emphasis on the system configuration, followed by the 
description of the control and man-machine communication func- 
tions. The hardware and software of the microcomputer are also 
described. Particular attention is paid to the inter-crate communica- 
tion technique which plays a significant role in the distributed intel- 
ligence system. 


24764 PDX pulse discharge cleaning electrical system. 
Schmidlin, P.; Zuvers, H.E.; Oliaro, G.E. (Princeton Univ, 
NJ). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 4: No. 79CHI441-5NPS, 2191- 
2194(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Princeton Plasma Physics Laboratory has two major fusion 
research machines, but only one high power discharge ohmic-heat- 
ing power supply. A second ohmic-heating system was desired so 
that PDX could be discharge cleaned while PLT uses the regular 
OH power supply. Pulse Discharge Cleaning was designed to 
supply 5O0kw average power to the plasma. It excites the OH wind- 
ing with Ska, 40 millisecond pulses, repeated 60 times per minute. 
In contrast, the regular ohmic-heating power supply can provide a 
22kA, 2.7 second pulse once every minute. This paper describes the 
new system including basis of design, design features, actual per- 
formance, and personnel safety features. 1 ref. 


24765 Integrated cooling system for the Mirror Fusion 
Test Facility. Yun, C.; Johnson, B. (Lawrence Livermore 
Lab, Calif). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 3: No. 79CH1441-5, 1351- 
1352(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The integrated cooling system provides cooling water to 
various components of the Mirror Fusion Test Facility (MFTF) at 
the Lawrence Livermore Laboratory (LLL). The MFTF compo- 
nents that require water cooling include the neutral beam dumps, 
ion dumps, plasma dumps, baffle plates, magnet liners, gas boxes, 
streaming guns, and the neutral beam injectors. A total heat load of 
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nearly 500 MW for 0.5 s dissipates over 4-min intervals. A steady- 
flow, closed-loop system is utilized. The design of the cooling 
system assumes that all components require cooling simultaneously. 
The cooling system contains process instrumentation for loop con- 
trol. Alarms and safety interlocks are incorporated for the safe op- 
eration of the system. 


24766 Field coils cooling water system design. Desai, 
R.N.; Mukherjee, S.K. (Ebasco Serv Inc, Princeton, NJ). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 3: No. 79CH1441-5, 1353-1357(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The design of the field coils cooling water system of the To- 
kamak Fusion Test Reactor is described. The cooling water is re- 
quired to remove the transient heat loads generated in a short dura- 
tion by the pulsed operation of the field coils. The cooling water 
system design deals with the problem of averaging the transient 
heat loads over a cooling cycle so that commercially produced 
water chillers can be used. The design of water distribution to TF 
Coils has the flexibility of draining, refilling and remotely isolating 
each pair of TF Coils associated with each of the ten sector mod- 
ules. 5 refs. 


24767 Electromagnetic pumping of liquid metal coolant in 
the fissile blanket of the TMHR. Collins, G.D. (GE, Sunny- 
vale, Calif). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 4: No. 79CHI441-5NPS, 2066- 
2069(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A Tandem Mirror Hybrid Reactor (TMHR) potentially has 
the flexibility of producing power and breeding tritium in the blan- 
ket as well as producing fusion power in the core. Such flexibility 
could help accelerate the deployment of fusion power. A method 
of blanket cooling with liquid metals, utilizing the main solenoid 
field of the TMHR to circulate lithium electromagnetically is de- 
scribed. Some notions relative to transporting heat from a fission 
blanket to conventional thermal power conversion equipment exter- 
nal to the nuclear reactor are presented. 


24768 Simple novel liquid lithium circulating system in 
the blanket of a tokamak type of thermonuclear reactor 
(TTNR). Shercliff, J.A.; Dutta Gupta, P.B. (Univ of War- 
wick, Coventry, Engl). Proceedings of the Symposium on En- 
gineering Problems of Fusion Research ; 4: No. 79CHI441- 
SNPS, 2070-2074(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A simple modular novel structure for the liquid Li blanket of 
a TTNR is presented with the practically feasible idea of forcing 
the circulation of Li, which has an unusually high thermopower 
among liquid metals, for heat and mass transfer purposes by the 
thermoelectric and magnetic fields already available in the TTNR 
blanket. It is shown that the proposed system would eliminate the 
limitations of critical stress in the electrically conducting duct 
walls, the excessive pumping power requirement and other disad- 
vantages that have been a feature of earlier proposals for circulat- 
ing Li coolant. 8 refs. 


24769 TFTR vacuum vessel heating/cooling systems. 
Reddan, W.; Stoenescu, S. (Ebasco Service Inc, New York, 
NY). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 4: No. 79CHI441-SNPS, 2132- 
2136(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The two fluid systems that are used to cool the Tokamak 
Fusion Test Reactor (TFTR) Vacuum Vessel during normal oper- 
ation and/or used to bake out the vacuum vessel are described. One 
system is called the Bellows Cooling System and the other is called 
the Vacuum Vessel Shell System. The Bellows Cooling System cir- 
culates 3600 CFM of gaseous nitrogen around the outside surface 
of the fourteen vacuum vessel bellows. This system is used for 
cooling purposes only. The Vacuum Vessel Shell is an air system 
whose purposes are to cool the vessel during normal operation and 
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to heat the vessel to 480/degree/F, for the purpose of in situ ba- 
keout. 


24770 TFTR vacuum vessel bellows cooling system heat 
transfer and flow distribution tests. Reddan, W.; McAssey, 
E. (Ebasco Serv Inc, New York, NY). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 4: 
No. 79CHI441-5NPS, 2137-2141(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

To verify the adequacy of the proposed cooling system, two 
full-scale models of sections of a typical vacuum vessel bellows as- 
sembly were constructed. One model, constructed of wood, was 
dedicated to measuring the flow distribution within the bellows. 
The other model, consisting of two Inconel 625 convolutions which 
were heated electrically, was used to develop a heat transfer coeffi- 
cient correlation for the flow range of interest (i.e., the “transition” 
zone). The test results indicated that the flow distribution is virtual- 
ly uniform, the flow is stable, and the heat transfer coefficient can 
be as low as one-tenth of that given by the Dittus-Beolter correla- 
tion for fully developed turbulent flow. It was concluded that the 
proposed system (3600 cfm of gaseous nitrogen) can satisfy its 
design requirements. 


24771 Engineering design of a 40 kV _ neutral-beam 
source. Diffy, T.J.; Molvik, A.W.; Baird, E.D.; Correll, 
D.L.; Munger, R.H.; Gillespie, K.; Holland, E.D.; Pastrone, 
J.A.; Santamaria, G.T. (Lawrence Livermore Lab, Calif). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research 1: No. 79CH1441-5, 217-220(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The 40-kV source for Lawrence Livermore Laboratory's 
TMX experiment is a mature design reflecting experience both in 
manufacturing and maintaining of sources and in neutral-beam oper- 
ation on test stands and fusion experiments. There are eight 40-kV 
modules in service and ten more 20-kV modules of this type under 
construction. A general description is followed by a discussion of 
the mechanical design, design for internal voltage holding, and 
design for external voltage holding. 4 refs. 


24772 Some aspects of the stationary ion sources con- 

Semashko, N.N.; Panasenkov, A.A.; Kulygin, 
V.M. (1.V. Kurchatov Inst of At Energy, Moscow, USSR). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 1: No. 79CH1441-5, 221-224(1979). 
(CONPF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Results of some physical-technical investigations are present- 
ed. Thermal regime of direct heated cathode filament was calculat- 
ed for a stationary discharge. It is shown that such a type of cath- 
ode is not quite suitable for steady operation. Some experimental 
data about indirectly heated LaB/sub 6/ cathode in a hydrogen dis- 
charge are presented. Energy and particle balances for magnetic 
field free hydrogen discharge are examined; composition of ion 
beam extracted from the discharge was calculated and measured. A 
model investigation of secondary charged particle flows in the 3- 
electrode ion-optic system was done to minimize the power loads 
on electrode grids. 5 refs. 


24773 On the startup and shutdown of a tandem mirror 
reactor. Chang, F.R.; DeCanio, F.T.; Fisher, J.L.; Madden, 
P.A. (Charles Stark Draper Lab Inc, Cambridge, Mass). 


Proceedings of the Symposium on Engineering Problems of 


Fusion Research ; 2: No. 79CH1441-5, 598-601(1979). 
(CONF-791102—). 
From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 
startup and shutdown of a fusion reactor must be per- 
formed in such a way that the plasma remains MHD stable. In a 
tandem mirror the stability depends on a sufficiently high pressure 
ratio between the plugs and the central cell, of the order of 100. 
Control of the neutral beam input to the plugs by means of active 
feedback has been investigated to achieve an acceptable pressure 
ratio throughout the entire startup/shutdown transient. An algo- 
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rithm to control the beam input power has been developed. The 
control law was subsequently tested in a tandem mirror simulation 
code. This paper describes the basic models incorporated in the 
simulation, as well as the derivation of the control algorithm. The 
simulation results are presented and the practicality of implement- 
ing the algorithm is discussed. 4 refs. 


24774 Active control of the Ill tandem mirror reactor 
concept. Chang, F.R.; DeCanio, F.T.; Fisher, J.L.; Madden, 
P.A. (Charles Stark Draper Lab Inc, Cambridge, Mass). 
Proceedings of the Symposium on Engineering Problems of 
Fusion Research ; 2: No. 79CH1441-5, 602-606(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The results of a control investigation of the TMR concept 
are reported. Control during the quasi-steady-state power-produc- 
ing phase is considered. Control configurations are described which 
use a variety of control effectors including modulation of the refu- 
eling rate, beam current, and ECRH elements, singly and in combi- 
nation. Multivariable design techniques are used to design the con- 
trol laws and compensators for the reduced-state feedback control- 
lers which presume the practical measurement of only a sub-set of 
the plasma and device variables. Performance of the controllers is 
investigated using a nonlinear control simulator. 7 refs. 


24775 Cat-D version of SAFFIRE--potential and prob- 
lems. Driemeyer, D.; Gilligan, J.; Miley, G.; Blue, T.; 
Baker, C. (Univ of Ill, Urbana). Proceedings of the Sympo- 
sium on Engineering Problems of Fusion Research ; 2: No. 
79CH1441-5, 611-614(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Cat-D fueled SAFFIRE (Self-sustained Advanced Fueled 
Fleld-REversed mirror) reactors have been investigated and found 
to offer a viable alternative to the D-/sup 3/He systems. The Cat-D 
plasmas are slightly larger (about 30%) than their D-/sup 3/He 
counterparts and thus produce more net power per cell in spite of 
their reduced overall efficiency due to increased neutron produc- 
tion. Their small size (10's of megawatts thermal output) and lower 
operating temperature (60 as compared to 80 keV for an equivalent 
D-/sup 3/He case) point to nearer-term operation. The real value 
of the Cat-D SAFFIRE reactors, however, lies in their potential 
for specialized applications. 9 refs. 


24776 Study on a rectangular plasma generator for ex- 
tracting 30 A/10 sec ion beams. Tsai, C.C.; Haselton, H.H.; 
Menon, M.M.; Ponte, N.S.; Ryan, P.M.; Schechter, D.E.; 
Stirling, W.L. (Oak Ridge Natl Lab, Tenn). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
2: No. 79CH1441-5, 665-668(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

To study the feasibility of this design, a plasma generator (25 
cm*35 cm) is being developed for a 30-A ion beam with a 10 
cm*25 cm beam cross section. The plasma properties observed are 
reported, and the significant results associated with initial ion 
source operation are discussed. 8 refs. 


24777 Electron cyclotron resonance type ion source with 
permanent magnets. Sakamoto, Y. (Inst of Phys and Chem 
Res, Saitama, Jpn). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 2: No. 79CH1441-5, 
673-675(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

An electron cyclotron resonance (ECR) type ion source 
with permanent magnets is developed, for hydrogen ion beam-metal 
wall interaction experiments. Characteristics of extracted ion beam 
are experimentally examined. The maximum beam current of 40 
mA is observed by a calorimeter with a diameter of 20 mm and 60 
cm apart from the extraction system, when a hydrogen pressure of 
1.6*10/sup -2/ Torr and a microwave power of 250 W are applied. 
The beam divergence angle is less than 1 degree. 9 refs. 
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24778 Reionization losses in neutral beam ducts. Stewart, 
L.D.; Eubank, H.P.; Grisham, L.R.; Schilling, G.; Stooks- 
berry, R.W.; Ulrickson, M. (Princeton Univ, NJ). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search 2: No. 79CH1441-5, 844-848(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

During initial operation of the PLT neutral beam systems, a 
slow linear pressure rise resulted in significant (10--15%) neutral 
beam power losses. Two years of observation and analysis of the 
power losses are reported. To explain the pressure rise and power 
loss, a model is proposed which is based on duct wall outgassing in 
response to wall heating by the beam power lost within the duct. 
With the modeling as a basis, predictions are made of potential 
power losses in the neutral beam injectors of PDX, Doublet III, 
and TFTR. Finally, the model is used to identify beam and duct 
design options which can be used to reduce the potential for duct 
power losses. 10 refs. 


24779 Charge-exchange target of the negative ion injector 
min. Semashko, N.N.; Kuznetsov, V.V.; Krylov, A.I. (Kur- 
chatov Inst of At Energy, Moscow, USSR). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
2: No. 79CH1441-5, 853-856(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A sodium charge-exchange cell has been developed to pro- 
vide large scale negative ion beams experiments. The cell influence 
on the injector and cell contruction are described. The cell experi- 
ments show that main parameters of the cell (jet thickness, leakage 
of Na, gas pressure difference on the jet) answer the demands or 
may be easily improved. Some results of H-beam experiments are 
described. These results are applicable to fusion research. 7 refs. 


24780 Electron beam driven tokamaks. Bailey, V.; 
Cooper, R.; Benford, J.; Helava, H. (Phys Int Co, San 
Leandro, Calif). Proceedings of the Symposium on Engineer- 
ing Problems of Fusion Research ; 2: No. 79CH1441-5, 901- 
905(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Externally injected pulsed electron beams can perform sever- 
al functions in toroidal plasmas, such as in tokamak reactors, to 
reduce the technological and hence the economic obstacles to the 
system. The applications of this technique are reviewed, and the re- 
quired technological evolution from present experiments to com- 
mercial fusion reactors is outlined. 19 refs. 


24781 Neutral beam systems for the ISX-B experiment. 
Massengill, L.A.; Edmonds, P.H.; Bates, S.C.; Loring, E.M. 
(Oak Ridge Natl Lab, Tenn). Proceedings of the Symposium 
on Engineering Problems of Fusion Research ; 2: No. 
79CH1441-5, 953-955(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

ISX-B is an upgrade of the Impurity Study Experiment 
(ISX-A), a medium-sized, physics-oriented tokamak located at Oak 
Ridge National Laboratory (ORNL). One of the major objectives 
of this program is operation at high beta. Two beam lines have 
been designed and built by ORNL’s Plasma Heating and Fueling 
Department and installed at ISX-B. These beam lines have success- 
fully injected /similar/1 MW of neutral beam energy into the toka- 
mak, permitting investigation of the stability properties of high beta 
plasmas. 7 refs. 


24782 Microwave coupling in EBT reactor. Uckan, N.A.; 
Uckan, T.; Dandl, R.A. (Oak Ridge Nat! Lab, Tenn). Pro- 
ceedings of the Symposium on Engineering Problems of Fusion 
Research ; 2: No. 79CH1441-5, 956-959(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

For a typical size ELMO Bumpy Torus (EBT) reactor 
(about 1000 MWe), microwave frequencies required lie in the range 
of 60--110 GHz at power levels of 50--75 MW. As the frequency 
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rises, the unloaded cavity quality factor Q decreases. Because of the 
short wavelengths of microwave heating power and the large 
cavity dimensions of a reactor, it is possible to apply quasi-optical 
principles in the efficient coupling of power to the plasma. The use 
of a confocal Fabry-Perot resonator with spherical mirrors is dis- 
cussed; these serve to confine the microwave power to the region 
occupied by the plasma. The potential advantages of these resona- 
tors are discussed. An estimation of the unloaded cavity quality 
factor Q and the design considerations of Fabry-Perot resonator are 
given. 11 refs. 


24783 Performance of the Wendelstein VII-A neutral 
beam injectors. Anon. Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 2: No. 79CH1441-5, 
964-966(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Since May 1979, three neutral beam injectors have been in- 
stalled at the Wendelstein VII-A stellarator. A neutral power of up 
to 320 kW per injector for a pulse length of 150 msec has been in- 
jected through an 8.5 cm /phi/ port hole. Performance tests have 
shown that reionization especially in the small torus port hole 
seems not to be a problem. The obtained data can be explained 
fairly well by a beam-line simulation code. 3 refs. 


24784 ORNL prototype PDX neutral beam injection 
system. Gardner, W.L.; Barber, G.C.; Blue, C.W.; Dagen- 
hart, W.K.; Haselton, H.H.; Kim, J.; Menon, M.M.; Ponte, 
N.S.; Potter, R.E.; Ryan, P.M.; Schechter, D.E.; Schwen- 
terly, S.W.; Sparks, D.O.; Stirling, W.L.; Tsai, C.C.; Wheal- 
ton, J.H. (Oak Ridge Natl Lab, Tenn). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 2: 
No. 79CH1441-5, 972-975(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The primary objective of the joint ORNL/PPPL neutral 
beam heating project is to provide four neutral beam systems capa- 
ble of heating the PDX tokamak with 6 MW of 50 keV neutral par- 
ticles in 500 msec duration pulses. To achieve this objective, it has 
been necessary for the ORNL/FED Plasma Technology Section to 
extend its ion source and beam line development efforts significant- 
ly beyond present levels. This has been accomplished, to first order, 
by upgrading present PLT/ISX system designs through increased 
ion source size, increased component power handling capability, 
larger power supplies, and the addition of a drift chamber cryo- 
pump for the reduction of reionization losses. Herein is offered a 
description of this system and its capabilities, as well as a discussion 
of recent system performance. 6 refs. 


24785 Reference design and program plan for a TNS 
electron cyclotron heating startup system. Rosenfeld, R. 
(Grumman Aerosp Corp, Bethpage, NY). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 2: 
No. 79CH1441-5, 987-991(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The use of microwave radio frequency (rf) heating in The 
Next Step (TNS) is considered to be a viable approach to accom- 
plishing reliable pre-ionization while significantly lowering the Peak 
power requirements and cost of the ohmic heating power supply 
system. Electron cyclotron heating (ECH) is a promising type of rf 
heating in which high-power microwave energy is deposited into 
the plasma region. Pre-ionization by rf heating offers the promise of 
reducing the need for large loop voltages for plasma breakdown. A 
discussion and description of a conceptual system are presented. Es- 
timates of costs, schedules, and research and development needs are 
included. 


24786 Tokamak power reactor heated at electron cyclo- 
tron resonance by gyrotrons. Temkin, R.J.; Kreischer, K.E.; 
Schultz, J.; Cohn, D.R. (MIT, Cambridge, Mass). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search 2: No. 79CH1441-5, 992-995(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 
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The results of a design study of an electron cyclotron reso- 
nance heating (ECRH) system for a tokamak power reactor are 
summarized. Major research topics include: physics constraints im- 
posed on the design of a reactor by the ECR wave absorption con- 
ditions; design of the high frequency (200 GHz) gyrotrons needed 
for plasma heating; the gyrotron power and magnet systems; a mi- 
crowave transmission system in oversize waveguide for the ECR 
radiation and evaluation of its losses; absorption of the ECR radi- 
ation in the plasma; and techniques for improved reactor modulari- 
zation. The major conclusion is that ECR heating appears to be 
both feasible and attractive for bulk heating of a moderate size, 
high density tokamak power reactor. 11 refs. 


24787 Development of a high energy density heat sink. 
Harbaugh, W.E. (RCA, Lancaster, Pa). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 2: 
No. 79CH1441-5, 996-1000(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

An engineering program was conducted to develop technol- 
ogy for the design of a water-cooled D.C. heat sink for use as the 
ion beam dump and calorimeter in the Princeton TFTR for future 
long pulse applications. The preliminary design of an 8 MW D.C. 
heat sink was accomplished based on data obtained from a finite 
element computer model, critical heat flux experiments, and heat 
sink electron bombardment tests in a high vacuum diode. 4 refs. 


24788 Beam line design for the ASDEX-injection. Feist, 
J.H.; Kolos, J.; Speth, E.; Staebler, A. Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 2: 
No. 79CH1441-5, 1001-1004(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The design of the neutral injectors for the ASDEX tokamak 
is described. The main features of this design are: four circular ion 
sources per injector delivering a 40 keV hydrogen beam, a vacuum 
chamber made of stainless steel, an ion deflection system which re- 
flects the ionized beam into the rear part of the chamber, two ca- 
lorimeters, one in the beam line and an other inside the torus, and a 
drift tube designed as short as possible. The fast pumping system 
consists of titanium evaporators with an estimated pumping speed 
of about 400.000 I/s for hydrogen per injector. A neutral beam 
power between 1.0 and 1.5 MW into the torus is expected for each 
of the two beam lines, which both inject co-tangentially into 
ASDEX. 8 refs. 


24789 Thermal analysis of multi-aperture ion accelerating 
electrodes for PDX injectors. Everitt, D.A.; Huxford, T.J.; 
Tsai, C.C. (Union Carbide Corp., Oak Ridge, TN). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 2: No. 79CH1441-5, 1051-1055(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Thermal distortion of ion accelerating electrodes of neutral 
beam injectors could seriously affect their performance by changing 
the focal property and transmission efficiency of the beams. This is 
one of the concerns in the development of 1.5-MW/500-ms neutral 
beams in each of beam lines for the Poloidal Divertor Experiment 
(PDX) at Princeton. The 50 keV/100 A ion beams consists of 1981 
beamlets formed by water-cooled copper electrodes with a hole 
pattern diameter of 30 cm. A crucial element in the analysis is the 
determination of the effective thermal conductance of the hole pat- 
tern. This was accomplished through computer modeling using two 
finite difference heat transfer codes. Significant results are present- 
ed using copper, moly, and invar as the electrode material. 


24790 Structural analysis of ion accelerators for PDX 
neutral beam injectors. Mayhall, J.A.; Tsai, C.C. (Oak Ridge 
National Lab., TN). Proceedings of the Symposium on Engi- 
neering Problems of Fusion Research ; 2: No. 79CH1441-5, 
1070-1074(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Herein are described some methods which were developed 
for determining the equivalent nonlinear mechanical properties of 
the finite element which were used to analyze the PDX ion accel- 


ERA VOL. 6, NO. 16 / 3284 


erators. Using these methods, detailed stresses and deformations of 
several PDX ion accelerators were calculated and the results used 
to improve the designs. 


24791 TFTR neutral beam support system. Perry, E.D.; 
Kaminsky, E.L. (Princeton Univ., NJ). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 2: 
No. 79CH1441-5, 1075-1078(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The support system for the TFTR neutral beam injectors 
holds a 160,000 Ib dead weight load while providing a 4” radial 
motion, a +-3” elevation motion, and a 37.25° angular motion from 
the position of perpendicular injection. In addition, the system pro- 
vides support for components of the neutral beam duct during in- 
stallation, maintenance, and operation. The system is designed for 
several severe loading conditions including vacuum and seismic 
loading. The supports are capable of accommodating as-fabricated 
and installed tolerances in the flange of the torus duct and within 
the various components of the neutral beam duct as well as misa- 
lignments between the three major subassemblies of the torus/neu- 
tral beam connecting duct. The supports have also been designed to 
minimize the reverse curvature of the neutral beam duct bellows at 
all times. Remote handling and position sensing systems have not 
been included, but the systems have been designed in such a way 
that they may be added at a future date. 


24792 ORNL/PPPL 6-MW Neutral Beam Project: over- 
view. Simon, E.D. (Princeton Univ., NJ). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 3: 
No. 79CH1441-5, 1370-1374(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The ORNL/PPL PDX 6-MW Neutral Beam Project is a 
joint project between the Oak Ridge National Laboratory and the 
Princeton Plasma Physics Laboratory. The system consists of four 
single source beam lines, aimed nearly perpendicular to the magnet- 
ic axis. The total neutral beam power available for plasma heating 
will be six megawatts using hydrogen. This discussion covers the 
detailed engineering parameters, power supplies and controls, and 
the medium-energy test-facility modifications. 


24793 Design of upgrades to the PLT neutral beam injec- 
tors for use on PDX and ISX-B. Johnson, R.L.; Gardner, 
W.L.; Michelotti, R.A.; Moore, J.R.; Ryan, T.L.; Warwick, 
J.E.; McCurdy, H.C.; Worsham, R.E.; Goranson, P.L.; 
Whitfield, P.W.; Gelpi, P. (Union Carbide Corp., Oak 
Ridge, TN). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 3: No. 79CH1441-5, 1375- 
1378(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 


search; San Francisco, CA, USA (13 Nov 1979). 
The design of neutral beam injection systems for PLT has 


proved to give excellent heating of the device plasma. In order to 
achieve injection of 1.55 MW from each neutral beam system for 
PDX and ISX-B, major changes in the base line design were re- 
quired in a number of the mechanical systems. These changes are 
described in some detail, along with modifications for the ISX-B 
systems. 


24794 Wide bandwidth phase monitor for PLT rf heating. 
Lawson, J.E. (Princeton Univ., NJ). Proceedings of the Sym- 
posium on Engineering Problems of Fusion Research ; 4: No. 
7T9CHI441-SNPS, 1947-1949(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

In order to provide efficient eigenmode coupling of radio 
frequency energy into the Princeton Large Torus (PLT), some 
form of automatic mode tracking is necessary. One method of pro- 
viding mode tracking information involves measurement of the 
phase angle of a fast eigenmode at various points around the 
plasma. A prototype monitor has been designed and constructed 
which is able to accurately make these measurements. The monitor 
operates over the range of frequencies from 25 MHz to 65 MHz, 
following phase changes up to a rate of pi radians/microsecond, 
and is capable of operation over a wide range of input levels. The 
output of this monitor is then used, after being conditioned by a 
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suitable control circuit, to adjust the frequency of the oscillator 
driving the system. The same phase monitor has also been proposed 
to provide fifteen phase monitoring points spaced around the torus 
so that a measurement of the mode number can be made. 


24795 Analysis and simulation of the PLT/PDX ohmic 
heating current reversal system. Michaels, L.; Hutter, D. 
(Princeton Univ., NJ). Proceedings of the Symposium on En- 
gineering Problems of Fusion Research ; 4: No. 79CHI441- 
SNPS, 2163-2167(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The ohmic heating coils of the PLT and PDX machines at 
Princeton’s Plasma Physics Laboratory are supplied by a twelve- 
pulse phase-controlled rectifier bridge, the polarity of which must 
be reversed during startup of the plasma discharge in order to 
obtain a large dI/dt for initial breakdown. The circuit which ac- 
complishes this reversal of power supply voltage is rather complex 
and physically extensive, being of multi-megawatt size. Analysis 
and testing of this circuit to determine normal and fault-related per- 
formance and stresses are precluded by expense, manpower, and 
schedule limitations. An analog computer simulation of the reversal 
circuit was developed to permit study of the circuit's operational 
characteristics and potential trouble areas. The method and results 
of the simulation effort are presented and discussed. 


24796 Design and operation of the TFTR ohmic heating 
electrical system. Bellomo, P.; Karady, G.; Petree, F.; 
Cassel, R. (Ebasco Services, Inc., Princeton, NJ). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 4: No. 79CHI441-SNPS, 2168-2172(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The concerns and concepts which led to the design of the 
TFTR Ohmic Heating (OH) system are outlined. The salient fea- 
tures of the system operation in the experimental and discharge 
cleaning modes and the equipment employed are also highlighted. 


24797 Tritium handling and vacuum considerations for 
the STARFIRE commercial tokamak reactor. Finn, P.A.; 
Clemmer, R.G.; Maroni, V.A.; Dillow, C. (Argonne Na- 
tional Lab., IL). Proceedings of the Symposium on Engineer- 
ing Problems of Fusion Research ; 3: No. 79CH1441-5, 1638- 
1642(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Tritium processing and vacuum pumping requirements were 
analyzed for the STARFIRE commercial fusion reactor design. It 
was found that vacuum pumps having a helium capture probability 
of 0.5 (total helium pump speed 1.2*10* m*/s) in combination with 
the proposed STARFIRE limiter-vacuum concept are sufficient to 
achieve plasma impurity control and, simultaneously, high fraction- 
al burnup (11%). The high fractional burnup and minimum fuel re- 
cycle time result in a very low fuel cycle tritium inventory. 


24798 TFTR neutral beam power system. Dietz, A.; 
Winje, R.; Murray, H. (Princeton Univ., NJ). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
1: No. 79CH1441-5, 329-333(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The changes which have occurred in this system over the 
last two years are described as well as the overall status of the pro- 
gram and results of testing which have taken place. The changes 
which have occurred were the result of redefined ion source re- 
quirements, and TFTR facility development, as well as those result- 
ing from the evolution of design to improve the overall technical 
performance of the system. 


24799 ORNL ISX-B neutral beam power system. 
Murphy, C.W.; Barber, G.C.; Bates, S.C.; Edmonds, P.H.; 
Gray, D.H.; Loring, C.M.; Ponte, N.S.; White, J.A.; 
Wright, R.E. (Oak Ridge National Lab., TN). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
1: No. 79CH1441-5, 334-336(1979). (CONF-791102—). 
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From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The initial Impurity Study Experiment (ISX-B) neutral beam 
power system is described. The unique feature of this system is the 
use of a single 56-kV, 100-A accel supply as the power source for 
two neutral beam injectors. The system performed satisfactorily 
during the four-month period before two new supplies were availa- 
ble. 


24800 Computer modeling with ASTAP of the sustaining 
neutral-beam power supply system of the MFTF. Ficklin, 
B.P.; Tallmadge, G.E.; Williams, M.F. (SRI International, 
Menlo Park, CA). Proceedings of the Symposium on Engineer- 
ing Problems of Fusion Research ; 1: No. 79CH1441-5, 341- 
346(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Models of electrical circuits of the Neutral-Beam Power- 
Supply System (SNBPSS) for the Lawrence Livermore Laboratory 
Mirror Fusion Test Facility have been prepared and analyzed. The 
data generated by ASTAP are plotted or further processed for fre- 
quency content, power factor, total energy, RMS value, etc. The 
simulations resulted in a design change in the transient pulse com- 
pensation network, and verified the rectifier transformer turns-ratio, 
the power factor compensation, and the harmonic content of both a 
single-gun twelve-plus and a twenty-four-gun twelve-plus oper- 
ation. 


24801 Electrical supply system for the TFTR equilibrium 
field coils. Bellomo, P.; Karady, G.; Petree, F.; Cassel, R. 
(Ebasco Services, Inc., Princeton, NJ). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 1: 
No. 79CH1441-5, 357-361(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Equilibrium Field (EF) System forms an important part 
of the TFTR Poloidal Field System. It consists of four coils which 
are wound concentric with the vacuum vessel. Interlaced between 
EF coils are four 4kV, 24kA converters, a 3MJ capacitor bank and 
coil overvoltage protection circuitry. The four 3MJ capacitor banks 
are used for plasma compression. The system requirements and the 
method of system optimization are outlined together with a detailed 
analysis of EF system operation. A computer aided performance 
analysis is also presented. 


24802 Toroidal field power supply for the TEXT Toka- 
mak. Farkas, L.; Nakauchi, L.R.; Wildi, P. (Gulton Indus- 
tries, Inc., Carson, CA). Proceedings of the Symposium on 
Engineering Problems of Fusion Research ; 1: No. 79CH1441- 
5, 362-365(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A description is given of the thyristor controlled power 
supply for the Toroidal Field Coil of the Texas experimental Toka- 
mak presently being constructed at the Fusion Research Center of 
the University of Texas at Austin. 


24803 SF-EF rectifier upgrade study. Griesmyer, W.A. 
(Princeton Univ., NJ). Proceedings of the Symposium on En- 
gineering Problems of Fusion Research ; 1: No. 79CH1441-5, 
366-368(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The SF-EF power system requires a design upgrade in order 
to meet both the existing power supply ratings and the substantially 
higher requirements necessitated by PDX neutral beam operation. 
These requirements will be met in a step-wise fashion. The initial 
effort will be to improve the rectifier system, primarily to replace 
the power semiconductors and redesign the feedback control loop. 
This step will cover the more immediate power system limitation. 
A rectifier transformer will then be procured that will serve as a 
primary-connected spare for the existing transformer until connect- 
ed to meet the needs for 10,000 ampere operation. Finally, the ac 
impedance limitations will be addressed. 
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24804 Mechanical design of a neutron spectrometer for 
TFTR. Hay, A.D. (Princeton Univ., NJ). Proceedings of the 
Symposium on Engineering Problems of Fusion Research ; 
No. 79CH1441-5, 475-478(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A description is given of the mechanical aspects of the 
design of a neutron collimator-spectrometer which will be used to 
measure the energy spectrum of the virgin neutrons from the Toka- 
mak Fusion Test Reactor. To cover the range fo neutron fluxes 
(about 105 to 10'° N/cm?-sec) and D-D and D-T energies (2.5 Mev 
and 14.5 Mev) three different types of neutorn spectrometers will 
be used in the collimator: NE213 Scintillators, *He detectors, and 
proton-recoil telescopes. Over 150 tons of material are required to 
provide the required shielding against neutron and gamma radi- 
ation. The shielding is composed of 304 stainless steel, iron, poly- 
ethylene and boron, and boron-loaded concrete. A description of 
the proposed method of supporting and orienting the device with 
respect to the plasma is included. 


24805 Vacuum pumping system for TFTR. Abel, B.D. 
(Grumman Aerospace Corp., Bethpage, NY). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
1: No. 79CH1441-5, 488-492(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A description is given of the design of the vacuum pumping 
system for the Tokamak Fusion Test Reactor (TFTR). Radiation in 
the form of high-energy neutrons from the D-T fusion reaction, and 
the use of tritium have had a significant effect on the design. The 
neutron radiation and tritium cause degradation of organic materi- 
als. The atmospheric release of radioactive tritium represents a 
safety hazard. Furthermore, activation of the pumping system 
equipment during D-T pulsing can result in an induced level of ra- 
dioactivity on equipment such that all maintenance and repair must 
be done by remote means. 


24806 In-torus surface pumping for the TFTR flexibility 
modification. Sredniawski, J. (Grumman Aerospace Corp., 
Bethpage, NY). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 1: No. 79CH1441-5, 505- 
512(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The purpose of the TFTR Flexibility Modification (TFM), 
formerly called the Tokamak Improvements Project (TIP), is to 
study and implement various methods of expanding baseline TFTR 
capabilities to enhance plasma parameters. One method currently 
under investigation is surface pumping within the torus to lower 
the plasma-wall recycling coefficient and reduce impurity contami- 
nation of the plasma. Two reference designs for surface pumping in 
TFM are presented. These designs are the result of a first-year con- 
ceptual design effort. 


24807 Strength and fatigue aspects of the TFTR vacuum 
vessel bellows design. Listvinsky, G.; Kountouras, N.V.; 
Wittko, J. (Ebasco Services, Inc., New York, NY). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 1: No. 79CH1441-5, 529-532(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A description is given of the approaches used and the results 
of a static and fatigue analysis performed on the vacuum vessel 
resistance bellows of the TFTR. 


24808 Vacuum vessels for fusion devices. Rappe’, G.H.; 
Mullaney, D. (Princeton Plasma Physics Lab., NJ). Proceed. 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 2: No. 79CH1441-5, 590-593(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Some of the problems associated with designing and fabricat- 
ing large ultra-high vacuum vessels are highlighted in the context 
that they should follow the same procedures as are used in smaller 
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fusion experiments. If this philosophy is to continue, the authors 
recommend that a new design approach be introduced on the lines 
previously stated which would eliminate most of the current diffi- 
culties. 


24809 Ultrasonic scanner for fusion reactor vacuum 
vessel welds. Mikesell, C.R. (Edgerton, Germeshausen and 
Grier Inc., Idaho Falls, ID). Proceedings of the Symposium 
on Engineering Problems of Fusion Research ; 2: No. 
79CH1441-5, 651-655(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Requirements for a remote nondestructive inspection appli- 
cation are presented and the design features of an automated ultra- 
sonic testing device to operate within these limits are described. A 
conceptual design was developed for a miniature device containing 
rotating mirror optics that direct the focused ultrasonic beam. 
Mirror positioning is accomplished with stepping motors and preci- 
sion gear trains that are controlled by a computerized closed loop 
servo system. The effort demonstrates the increased effectiveness 
achieved by evaluating nondestructive examination needs and capa- 
bilities early in the design stages of a project. 


24810 Design and test of the transmission line to the 
TFTR neutral beam ion sources. Bowen, N.; Deitz, A.; 
Murray, H.; Winje, R. (Princeton Univ., NJ). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
2: No. 79CH1441-5, 705-708(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Transmission of arc and filament power to the TFTR Neu- 
tral Beam Ion Source from the Neutral Beam Power Supplies 
(NBPS) required the development of a special transmission line. 
The combination of mechanical and electrical requirements are 
such that novel concepts in transmission line construction were re- 
quired to satisfy them. The center bundle of the transmission line 
must operate at 120 kV with respect to the outer conductor, and 
must contain several electrically isolated circuits. These circuits in- 
clude a 6000 ampere filament circuit, a low-inductance 3000 ampere 
arc circuit, and miscellaneous circuits for the gradient grid, the 
accel grid, and various monitoring functions. The cable design cri- 
teria included a stored energy limitation, flexibility and bending 
radius requirements, and the cable had to be as small as possible to 
accomodate installation in a relatively confined space. 


24811 Neutral-beam/torus connecting duct for the toka- 
mak fusion test reactor. Simone, V.; Glicksman, J.; Wright, 
K.; Prichard, B. (Grumman Aerospace Corp., Bethpage, 
NY). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 2: No. 79CH1441-5, 798-802(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The Tokamak Fusion Test Reactor R) will have a total 
of four Neutral Beam Lines active during operation with the option 
to add two future beam lines. The primary function of the Neutral 
Beam/Torus Connecting Duct (NB/TCD) is to provide a vacuum 
boundary aperture of ample size through which the beams of ener- 
getic neutral particles from the Neutral Beam Injector can pass into 
the torus without deleterious effects from the beam striking the 
duct walls. The NB/TCD must also include components to isolate 
the NBL from the torus vacuum vessel, minimize flow of tritium 
from the torus into the NBL, electrically isolate the NBL from the 
torus into the NBL, electrically isolate the NBL from the torus, 
allow for alignment of the NBL, and permit maintenance by re- 
motely operable apparatus. The progess of this development effort 
along with the applicable thermal and stress analyses is described. 


24812 Gas injection assembly for TFTR. Rossmassler, 
R.; Yemin, L.; Walls, R. (Ebasco Services, Inc., New York, 
NY). Proceedings of the Symposium on Engineering Problems 
of Fusion Research ; 3: No. 79CH1441-5, 1308-1312(1979). 
(CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A gas injection assembly to provide gas feed to TFTR is de- 
scribed, together with its essential components and operation. 
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These assemblies will be used for both tritium and non-tritium gas 
delivery systems and have been designed to meet stringent require- 
ments on safety, performance and operability. 


24813 Transient flow response of a tritium gas injection 
system in TFTR. Sredniawski, J. (Grumman Aerospace 
Corp., Bethpage, NY). Proceedings of the Symposium on En- 
gineering Problems of Fusion Research ; 3: No. 79CH1441-5, 
1318-1322(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Extremely tight flow control and rapid response are required 
of the TFTR tritium gas injection system. This system must inject 
up to 400 Ci of tritium over a maximum duration of 100 ms and 
must also be flow-controllable over a range from 1 to 100%. Re- 
sponse requirements are for the delivered flow to attain 90% of its 
full value within 15 ms from initiation of valve opening. To achieve 
the required rapid response, the tritium gas flow will be controlled 
by three identical piezoelectric pulse valves, located approximately 
equidistant around the torus. Since the injection tubes will add to 
the 7 ms response of the valve, a study was conducted to evaluate 
the transient flow response of the tritium gas injection system. The 
study and its results are described. 


24814 Design of a flexible work platform and balcony for 
the Princeton PDX. Bohr, A.H.; Christie, R.S. (Princeton 
Univ., NJ). Proceedings of the Symposium on Engineering 
Problems of Fusion Research ; 3: No. 79CH1441-5, 1358- 
1360(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Experience with previous fusion test devices at Princeton 
University has shown an inevitable crowding of the machine work 
platform and lower levels with diagnostic and control equipment. 
For the Poloidal Diverter Experiment (PDX) early decisions called 
for the design of both work platform and balconies to provide 
maximum work and equipment space around the machine. In addi- 
tion, magnetic loops within the platform structure had to be elimi- 
nated and fireproof construction was required. A modular platform 
based on 8 ft squares was devised. Unique column and beam alumi- 
num extrusions were designed along with a few basic connector fit- 
tings and specific stressed skin deck modules. The columns and 
beams included Unistrut type grooves compatible with commercial 
fittings to permit a comprehensive attachment field for a multitude 
of piping, wiring trays, diagnostics, and control ducts needed for 
the machine. 


24815 Development of low z coatings for tokamak reac- 
tors. Mullendore, A.W.; Whitley, J.B.; Mattox, D.M.; 
Thomas, R.K. (Sandia Labs., Albuquerque, NM). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 3: No. 79CH1441-5, 1605-1609(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A coating development program at Sandia Laboratories is 
described. The discussion covers the analyses and testing utilized to 
select and screen candidate coating materials, coating process de- 
velopment activities, problems encountered in coating technology, 
efforts at component design and fabrication, and fusion reactor test- 
ing of the component. 


24816 Corrosion inhibition in systems of lithium with 
nickel-bearing alloys. Tortorelli, P.F.; DeVan, J.H.; Selle, 
J.E.; Upton, H.D. (Oak Ridge National Lab., TN). Proceed- 
ings of the Symposium on Engineering Problems of Fusion Re- 
search ; 3: No. 79CH1441-5, 1610-1613(1979). (CONF- 
791102—). 

From 8. symposium on engineering problems of fusion re- 


search; San Francisco, CA, USA (13 Nov 1979). 
Molten lithium, which is being considered for use as a tri- 


tium-breeding fluid and/or coolant in fusion reactors, could dis- 
solve enough of the first wall that loss of structural integrity and 
flow restrictions by mass-transfer deposits could become serious 
problems during the reactor lifetime. The addition of aluminum to 
static lithium reduced corrosion rates of type 316 stainless steel and 
alloy 600. The mass transfer rate of type 316 stainless steel in flow- 
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ing lithium was decreased by a factor of 5 when 5 wt % Al was 
added to the lithium. The use of a few weight percent aluminum in 
lithium is a possible method of inhibiting corrosion of Fe-Ni-Cr 
alloys by lithium. Silicon and manganese may also be effective ad- 
ditives. 


24817 Design study for 4 demountable resistive joint for 
high current superconductors. Noterdaeme, J.M.; Montgom- 
ery, D.B.; Lidsky, L.M. (Massachusetts Inst. of Tech., Cam- 
bridge). Proceedings of the Symposium on Engineering Prob- 
lems of Fusion Research ; 4: No. 79CHI441-5NPS, 1797- 
1801(1979). (CONF-791102—). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

Several conceptual designs for high current demountable re- 
sistive joints were developed in conjunction with the MIT-Wiscon- 
sin Torsatron Reactor Reference Design, T-1. These design studies 
suggest 500 kA conductors of nominal dimensions 2 cm*80 cm with 
either external pool cooling or internal supercritical helium pumped 
circulation. The joints would rely on high pressure, large area con- 
tacts to achieve sufficiently low resistance to obviate excessive 
cooling or circulating power. A series of experiments is described. 


24818 Considerations on experiments in FMIT. Nygren, 
R.E. (Westinghouse-Hanford, Richland, WA). Proceedings of 
the Symposium on Engineering Problems of Fusion Research ; 
4: No. 79CHI441-5NPS, 1837-1840(1979). (CONF-791102— 


). 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

A projected experimental workload for FMIT (Fusion Mate- 
rials Irradiation Test) facility was developed based on national ob- 
jectives for the development of fusion materials and on practical 
considerations about experimental hardware, specimens, flux gradi- 
ents and requirements for reencapsulation. The projected workload 
comprised roughly 15,000 specimens with goal fluences up to 100 
dpa, and required 2.3 years at 80% plant factor to complete. The 
study indicates that FMIT will provide a substantial amount of data 
from reasonably short test programs. 


24819 Antares beam alignment system. Saxman, A.C.; 
Swann, T.; Sweatt, W.C.; Appert, Q.; Jones, K.C.; Hud- 
gens, J. (Los Alamos Sci Lab, NM). SPIE (Society of Photo- 
Optical Instrumentation Engineers) Seminar Proceedings ; 190: 
207-217(1979). 

The Antares CO/sub 2/ laser system is a 200-TW, 100-kJ, 
gas laser for the investigation of inertial confinement fusion. The 
light energy produced is transmitted in 72 beams extending from 
the input sections of the power amplifiers through the target system 
optics and finally focused on the target. The 72 independently-con- 
trolled beams originate from 6 power amplifiers, each having an an- 
nular array of 12 quasi-trapezoidal apertured sectors. Each of the 
72 beam lines must be independently aligned and the beams inde- 
pendently focused on the target. The beam alignment system re- 
quirements and the physical and operational constraints are detailed 
and explained in reference to the Antares system design. Two 
beam-alignment schemes which satisfy the technical and operational 
requirements and are cost-effective with respect to hardware and 
integration costs are outlined and compared. 2 refs. 
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9901 Management 


REFER ALSO TO CITATION(S) 24834 


24820 (DOE/MA/06007—1) Types of contracts and 
agreements guide. Part 1. (Sterling Inst., Washington, DC 
(USA)). May 1981. Contract AC01-77AD06007. 7ip. NTIS, 
PC A04/MF AOl. 

The purpose of this volume is to be helpful in providing a 
comprehensive introduction to a wide variety of contract types and 
agreements, including a consideration of small purchase procedures 
and multiyear procurement. In both format and content, it is de- 
signed to help those persons who influence the determination of the 
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types of contracts and agreements to be employed in acquiring 
goods and services for the Department of Energy. Information is 
presented on selecting and negotiating types of contract compensa- 
tion arrangements; fixed-price type contract compensation arrange- 
ments, including small purchases and multiyear procurement; cost- 
reimbursement type contract compensation arrangements; other 
types of contract compensation agreements; and basic agreements 
and basic ordering agreements. (LCL) 


24821 (ORAU—179) Faculty development evaluation: 
1980 summer workshops. Preston-Anderson, A. (Oak Ridge 
Associated Universities, Inc., TN (USA)). Mar 1981. Con- 
tract ACO05-760R00033. 20p. NTIS, PC Al2/MF AOl1. 

In 1980, the DOE Faculty Development Program sponsored 
summer workshops for junior high, high school, and college facul- 
ty. A sample of 58 of these workshops attended by 1672 teachers 
were assessed, using the Participant Evaluation Form completed at 
the end of each workshop. Results were compared with similar 
data on the 1979 workshops. While areas in need of improvement 
are noted, in general participants reported benefits from the pro- 
gram, with teachers from non-physical science backgrounds and 
those teaching younger age levels reporting the greatest gains. On 
average, the responses from the 1980 participants were slightly 
more positive than those from 1979 participants. 


9902 Mathematics And Computers 


REFER ALSO TO CITATION(S) 23119, 23121, 23623, 23975, 24001, 24002, 
24035, 24065, 24080, 24084, 24837 


24822 (BDX—613-2569) Speakeasy user's manual. 
Hynes, G.C. (Bendix Corp., Kansas City, MO (USA)). May 
1981. Contract AC04-76DP00613. 87p. NTIS, PC A05/MF 
A01. Order Number DE81023774. 

Speakeasy is an easy-to-use system of programs to manipu- 
late primarily numerical and mathematical data for problem solv- 
ing. Users access the Speakeasy system through the IBM VM370 
computer. By using language similar to standard mathematical nota- 
tion and operations common to other computer disciplines, a user 
can formulate complex problems descriptively. This manual outlines 
basic operations that can be applied to many types of problem solv- 
ing. A divider page outlines related functions within each section. 


24823 (BNL—51372) Iterative algorithm for the volume 
integral method for magnetostatics problems. Pasciak, J.E. 
(Brookhaven National Lab., Upton, NY (USA)). Nov 1980. 
Contract AC02-76CH00016. 22p. NTIS, PC A02/MF AO1. 
Order Number DE81023852. 

Volume integral methods for solving nonlinear magnetosta- 
tics problems are considered in this paper. The integral method is 
discretized by a Galerkin technique. Estimates are given which 
show that the linearized problems are well conditioned and hence 
easily solved using iterative techniques. Comparisons of iterative al- 
gorithms with the elimination method of GFUN3D shows that the 
iterative method gives an order of magnitude improvement in com- 
putational time as well as memory requirements for large problems. 
Computational experiments for a test problem as well as a double 
layer dipole magnet are given. Error estimates for the linearized 
problem are also derived. 


24824 (IS—4769) Manual for the Fourier Data Analysis 
Program, Code: FA1, version/1.2/, operating system: RT-11. 
Volume 1 and Volume II. Murphy, P.D. (Ames Lab., IA 
(USA)). May 1981. Contract W-7405-ENG-82. 168p. NTIS, 
PC A08/MF AO1. Order Number DE81023755. 

This report contains the manual for the Fourier Data Analy- 
sis Program FA1, Version/1.2/. This interactive computer program 
was developed to perform spectral analyses with special applica- 
tions to nuclear magnetic resonance (NMR). The program is de- 
signed to run on digital PDP-11 computers under the RT-11 moni- 
tor. Tasks performed by the program include: second-order least- 
squares baseline corrections; zero-order and linear phase adjust- 
ments; broadband spectral compensations; convolution of discrete 
spectra; addition and subtraction of spectra; incremental plots; 
Fourier transforms; resolution and sensitivity enhancements; data 
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normalizations; polar/rectangular conversions; data smoothing; cal- 
culations of areas, first and second moments; calculation of seg- 
ments of large fourier transforms; and spectrum synthesis. This 
report contains two volumes. The first volume describes the pro- 
gram and shows illustrations and examples of FAl command usage. 
The second volume contains an in-depth discussion of FA1l com- 
mands. 


24825 (LA-UR—81-1550) Event-analysis language for 
high-speed data acquisition. Hardekopf, R.A.; Poore, R.V.,; 
Sunier, J.W.; Neiman, M.; Holm, A. (Los Alamos National 
Lab., NM (USA); Lawrence Berkeley Lab., CA (USA); 
Niels Bohr Inst., Copenhagen (Denmark)). 1981. Contract 
W-7405-ENG-36. 6p. (CONF-810523—2). NTIS, PC A02/ 
MF AOl. 

From Topical conference on computerized data acquisition 
in particle and nuclear physics; Oak Ridge, TN, USA (28 May 
1981). 

A multiparameter data-acquisition program is described that 
is highly flexible and yet provides optimum machine code for each 
individual set of sorting conditions. An Event Analysis Language 
(EVAL) compiler allows the user full control over the handling of 
events and produces code which runs 4 to 6 times faster than a gen- 
eralized program. This technique has been integrated into the Los 
Alamos Physics Division data acquisition system for high-speed 
sorting of a wide variety of input data from CAMAC or magnetic 
tape. The EVAL compiler is written in FORTRAN for MOD- 
COMP computers, but can be easily modified for other systems. 


24826 (LA-UR—81-1568) Bulk-memory processor for 
data acquisition. Nelson, R.O.; McMillan, D.E.; Sunier, 
J.W.; Meier, M.; Poore, R.V. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 5p. (CONF- 
810523—4). NTIS, PC A02/MF AOl1. 

From Topical conference on computerized data acquisition 
in particle and nuclear physics; Oak Ridge, TN, USA (28 May 
1981). 

To meet the diverse needs and data rate requirements at the 
Van de Graaff and Weapons Neutron Research (WNR) facilities, a 
bulk memory system has been implemented which includes a fast 
and flexible processor. This bulk memory processor (BMP) utilizes 
bit slice and microcode techniques and features a 24 bit wide inter- 
nal architecture allowing direct addressing of up to 16 megawords 
of memory and histogramming up to 16 million counts per channel 
without overflow. The BMP is interfaced to the MOSTEK MK 
8000 bulk memory system and to the standard MODCOMP com- 
puter I/O bus. Coding for the BMP both at the microcode level 
and with macro instructions is supported. The generalized data ac- 
quisition system has been extended to support the BMP in a manner 
transparent to the user. 


24827 (LA-UR—81-1581) Frontend event selection with 
an MBD using Q. Amann, J.F. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 3p. (CONF- 
810523—3). NTIS, PC A02/MF AOl1. 

From Topical conference on computerized data acquisition 
in particle and nuclear physics; Oak Ridge, TN, USA (28 May 
1981). 

A problem common to many complex experiments in Nucle- 
ar Physics is the need to provide for event selection at a level 
beyond that readily available in a fast hardware trigger. This may 
be desirable as a means of reducing the amount of unwanted data 
going to tape, or be needed to reduce system deadtime, so as not to 
miss an infrequent good event. The latter criterion is particularly 
important at low duty factor accelerators such as LAMPF, where 
instantaneous trigger rates may be quite high. The need for such an 
event selection mechanism has arisen in conjunction with the instal- 
lation of a polarimeter in the focal plane of the High Resolution 
Spectrometer (HRS) at LAMPF. It has been met using a combina- 
tion of buffered CAMAC electronics and an enhancement to the 
LAMPF standard Q data acquisition system. The enhancement to 
Q allows the experimeter to specify at runtime, a set of simple tests 
to be performed on each event as it is processed by the MBD, and 
before it is passed to the PDP-11 for taping and further analysis. 
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24828 (ORNL/CSD/TM—147) Information and advice 
on numerical software. Gaffney, P.W. (Oak Ridge National 
Lab., TN (USA)). May 1981. Contract W-7405-ENG-26. 
212p. NTIS, PC A10/MF AOl. Order Number 
DE81023863. 

This report contains information about available numerical 
routines designed to assist computer users in the solution of scientif- 
ic problems. The report is organized by problem area. In each area 
the subroutine libraries NAG, IMSL, and HARWELL have been 
ranked according to how satisfactory their routines are for the 
problem area. This ranking is intended only to provide users with 
an initial order in which to search the subroutine libraries. When- 
ever possible, each area also contains a list of additional routines 
that serve to augment the capabilities of the above subroutine li- 
braries. These routines are described in detail and, where appropri- 
ate, advice is given on their correct use. Information on how to 
access the routines and the subroutine libraries at Oak Ridge is pro- 
vided in a series of appendices. 


24829 (SAND—81-0862) Distributed computing gateway 
(DCG) conceptual design. Hall, R.C.; Harvey, D.A.; Jensen, 
J.E. (Sandia National Labs., Albuquerque, NM (USA)). Apr 
1981. Contract AC04-76DP00789. 43p. NTIS, PC A03/MF 
A01. Order Number DE81025010. 

Several modifications to the Sandia National Laboratories’ 
current scientific Central Computing Facility (CCF) are planned. 
These modifications include development of a Central Computing 
Network (CCN) and a dispersed Distributed Computing Network 
(DCN). It is necessary to develop a gateway between thse two net- 
works. This connection will permit distributed processors in the 
DCN to gain access to the data link, various support nodes, and the 
worker computers in the CCF. This document describes the con- 
ceptual design for the required gateway. It provides a general de- 
scription of the hardware and software necessary to implement the 
gateway. 


24830 (SAND—81-0977) Overview of the Sandia Central 
Computing Network. Hunteman, W.J. (Sandia National 
Labs., Albuquerque, NM (USA)). May 1981. Contract 
AC04-76DP00789. 22p. NTIS, PC A02/MF AOl. Order 
Number DE81024499. 

An overview of the Central Computing Network (CCN) is 
presented. The architecture of the Sandia Computer Network and 
the CCN is described. The network-related functions provided by 
each CCN node are described. 


24831 (SAND—81-8214) Construction of integer-vector 
library routines for the Cray computer. Rogers, J.N.; 
Tooman, T.P. (Sandia National Labs., Livermore, CA 
(USA)). Apr 1981. Contract AC04-76DP00789. 21p. NTIS, 
PC A02/MF AOl1. Order Number NE81025012. 

The development and testing of seven linear algebra utility 
routines for integer vectors are documented. These routines locate 
extreme values, and perform vector scaling and vector element 
summing. They are written in CAL, the assembly language on the 
CRAY-1S computer. By utilizing the vector processing features of 
that macine, they are optimized in terms of run time. Each routine 
has been extensively tested to ensure performance as specified. 


24832 (UCID—19067) Experiments with LSODE on the 
Cray. Burnham, M.E. (Lawrence Livermore National Lab., 
CA (USA)). Apr 1981. Contract W-7405-ENG-48. 8p. 
NTIS, PC A02/MF A0O1. Order Number DE81024153. 

LSODE is a general purpose solver for systems of ordinary 
differential equations. This memo discusses the use of LSODE on 
the Cray under the CIVIC and CFT compilers with attempts to 
improve efficiency. 


24833 (UCRL—84959) Facility management of computer- 
aided design, drafting/manufacturing systems (CADD/M). 
Norton, F.J. (Lawrence Livermore National Lab., CA 
(USA)). 23 Sep 1980. Contract W-7405-ENG-48. 50p. 
(CONF-8009151—1). NTIS, PC A03/MF AOI. 

From 6. annual ADUA meeting; Denver, CO, USA (30 Sep 
1980). 
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Interactive Computer-Aided Design Drafting/Manufacturing 
systems have been installed in thousands of companies, applying 
CADD/M capabilities to many applications. This has been done 
with varying degrees of success even among companies with identi- 
cal applications. Investigation of individual companies reveals a gap 
between the capabilities of CADD/M systems and the actual usage 
by industry of those capabilities. This company usage often deter- 
mines the degree of success or failure of an interactive graphics fa- 
cility and is largely controlled by management. The responsibilities 
of the interactive graphics facility managemant team are explained 
in detail. Proper management of a CADD/M facility is more criti- 
cal to the success or failure of the facility than any other factor. 


9903 Information Handling 


REFER ALSO TO CITATION(S) 22991, 22992, 22993, 22994, 23621, 23721, 
24117, 24420 


24834 (DOE/EIA/10313—T1) Report on an analysis of 
selected EIA publications. (MAXIMA Corp., Bethesda, MD 
(USA)). Oct 1980. Contract AC01-80EI10313. 45p. NTIS, 
PC A03/MF AOl1. 

Results of a critical analysis of the EIA publication Electric 
Power Monthly (EPM) are presented. A general review of the pub- 
lication, a review of the tables, and a review of the graphs are 
given. Each of these is divided into two areas: substantive review, 
which concentrates on the organization and comparability of the 
data; and the cosmetic review, which focuses on the graphic pre- 
sentations of the data. Recommendations, the rationale behind each 
recommendation, and examples of improvements that can be made 
to the various parts of the publication are discussed. (MCW) 


24835 (DOE/MA—0011) Data bases available at the 
Energy Library. (USDOE Assistant Secretary for Manage- 
ment and Administration, Washington, DC). Jun 1981. 33p. 
NTIS, PC A03/MF AO1. Order Number DE81023745. 

The Energy Library currently has on-line access to over 200 
data bases, described in the listing that follows. These are files, usu- 
ally very large, on almost every subject of interest and accessed 
through computer terminals. Most of them are purely bibliographic, 
together furnishing over 65 million citations to journal articles, re- 
ports, conference papers, monographs, and other pieces of profes- 
sional literature. Nonbibliographic data bases, such as statistics, time 
series and forecasts, patents, organization-related data, current 
events, and legal research, are also listed. 


24836 (LBL—12547) DOE's energy data base (EDB) 
versus other energy-related data bases: a comparative analy- 
sis. Robinson, J.; Hu, M. (Lawrence Berkeley Lab., CA 
(USA)). Feb 1981. Contract W-7405-ENG-48. 2p. (CONF- 
801195—1). NTIS, PC A03/MF AOl1. 

From Online 1980 conference; San Francisco, CA, USA (13 
Nov 1980). 

The release of the DOE Energy Data Base to commercial 
services in 1980 raised an immediate question in the minds of some 
searchers: how does this new data base fit into the spectrum of al- 
ready-available data bases. Because the authors have been closely 
associated with the Department of Energy's RECON system and 
its data bases for several years, as trainers and as editor of the 
DOE/RECON Newsletter, the question was of great interest and 
we decided to investigate it. 


24837 (NP—1903348) Guide for the implementation of 
federal information processing standards (FIPS) in the acqui- 
sition and design of computer products and services. (Nation- 
al Bureau of Standards, Washington, DC (USA)). 19 Dec 
1980. 98p. NTIS. Order Number DE81903348. 

This Guide provides information about the 67 FIPS publica- 
tions currently in effect and identifies the computer products and 
services to which they may apply. This Guide is intended to serve 
as a supplemental reference in the use of approved standards and 
guidelines. It should prove useful in the preparation of specifica- 
tions for computer systems, components, services and supplies. This 
Guide serves as a checklist to assure that the proper standards are 
incorporated in planned acquisitions and in solicitation documents. 
Industry vendors and suppliers should find this Guide useful in the 
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design of equipment and services that must conform to federal gov- 
ernment procurement requirements. 


24838 (ORNL—5749) Proceedings of the symposium: 
perspectives on scientific and technical information. (Oak 
Ridge National Lab., TN (USA)). May 1981. Contract W- 
7405-ENG-26. 161p. (CONF-8009152—). NTIS, PC A08/ 
MF AO1. Order Number DE81023235. 

From Perspectives on scientific and technical information 
symposium; Oak Ridge, TN, USA (9 Sep 1980). 

The first symposium on scientific and technical information 
sponsored by the Oak Ridge National Laboratory's Information 
Center Complex was held September 9-10, 1980, in Oak Ridge, 
Tennessee. The symposium emphasized the growth of the informa- 
tion field as an important resource to researchers and examined the 
wide range of subject-related programs, facilities, and systems that 
are available. Ten speakers, representing industry, academia, and 
government, presented up-to-date coverage of the many facets of 
information work. Topics covered included prospect and chal- 
lenges, analysis patterns, transparent systems, the role of marketing, 
entrepreneurial opportunities, the management of data bases and 
federal libraries, and a review of the field from early automated ef- 
forts to futuristic possibilities. 


9905 Civilian Defense 


24839 (AD-A—088727) Summary of dynamic analyses of 
selected NSS buildings. Final report. Beck, J.E. (SRI Inter- 
national, Menlo Park, CA (USA)). Jul 1980. Contract 
DCPAO1-78-C-0295. 129p. NTIS, PC A07/MF AO1. 

This report covers the collapse analyses of floor-over-base- 
ment areas. The floors were separated into floor systems and were 
analyzed ‘as built’ and for various upgrading configurations through 
an examination of individual elements. The purpose of the report is 
two-fold: first, to increase the data base of analyzed ‘as built’ NSS 
building floors; and second, to determine the expedient upgrading 
potentials of NSS building floors. This report summarizes the re- 
sults of the collapse analyses of the 11 NSS buildings examined in 
this study. The results of the ‘as built’ analyses are then grouped 
with the collapse analyses of 36 NSS buildings to provide a popula- 
tion of 46 buildings (one building was reexamined). The predicted 
collapse overpressures, examined previously by Wiehle (1974), of 
the weakest floor element by building and by floor system are pre- 
sented in the form of histograms and cumulative frequency distribu- 
tions. The effect of frame type on the collapse strength of the floor 
elements was examined as in the previous report (Wiehle, 1974). 
This report also summarizes, for the 11 buildings analyzed herein, 
the upgrading potentials of floor elements grouped by individual 
element, floor system and building. Preliminary indications of these 
collapse analyses indicate that the best way to assess which building 
and/or element is most upgradable is to look for elements, especial- 
ly slabs or pan-joist systems, having the greatest span. 


24840 (CONF-810483—1) Assessments of radiological in- 
strument requirements based on shelter postures in a nuclear 
war. Haaland, C.M. (Oak Ridge National Lab., TN (USA)). 
1981. Contract W-7405-ENG-26. 30p. NTIS, PC A03/MF 
AOl. 

From NCRP symposium; Reston, VA, USA (27 Apr 1981). 

Requirements for federally-supplied chargers, dosimeters, 
and survey meters will depend on how people use public shelter in 
the event of a nuclear war. More instruments will be required if 
people are sheltered in numerous small, widely-scattered shelters 
rather than in a lesser number of large shelters. For this reason, and 
because of the uncertainty as to the actual distribution of people, 
more instruments would be required for CRP (Crisis Relocation 
Plan) than for CSP (Community Shelter Plan). For CPR, the esti- 
mated requirements, based on a large computer simulation, are 10 
million chargers, 35 million dosimeters, and 9 million survey 
meters. 
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CORPORATE INDEX 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published lit- 
erature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applica- 
ble, are given in parentheses at the end of the entry. 

DOE Energy Information Data Base: Corporate Author En- 
tries (DOE/TIC-4585) is used in the standardization of corporate 
entries. DOE/TIC-4585 is available for purchase from the National 
Technical Information Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. 
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Academia Sinica, Taipei (Taiwan). Inst. of Physics 

Annual report of the Institute of Physics Academia Sinica. 

volume 9, 6:24499 (PB—81-100786) 
Acurex Corp., Mountain View, CA (USA) 

Application of solar energy for the generation and supply of 
industrial-process low-to intermediate-pressure steam ranging 
from 300°F-550°F (high-temperature steam). Final report, 
September 30, 1978-June 30, 1979, 6:23352 (DOE/CS/32196— 
Tl) 

Acurex Corp., Mountain View, CA (USA). Alternate Energy Div. 

Commercialization of a photovoltaic concentrator; Acurex final 
report FR-80-11/AE, 6:23284 (SAND—80-7082) 

Solar production of industrial process steam. Phase II. 
Fabrication and installation, 6:23361 (SAN—1713-3) 

Aerochem Research Labs., Inc., Princeton, NJ (USA) 

Development of processes for the production of solar-grade 
silicon from halides and alkali metals. Final report, October 
1979-February 1981, 6:23275 (DOE/JPL/955491—81/6) 

Aerospace Corp., Germantown, MD (USA) 

Coal-Fired Power Plant (Eastern Coal): environmental 
characterization information report, 6:23426 (DOE/EP—0013) 

Oil shale surface retorting: Environmental Characterization 
Information Report, 6:23156 (DOE/EP—0015) 

Pressurized water reactor nuclear power plant. Environmental 
characterization information report, 6:23549 (DOE/EP—0012) 

Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA) 

Comprehensive planning for passive solar architectural retrofit. 
Masters’ thesis, 6:23349 (AD-A—088660) 

Air Products and Chemicals, Inc., Trexlertown, PA (USA) 

Role of non-ferrous coal minerals and by-product metallic wastes 
in coal liquefaction. Technical progress report, 1 March 1980- 
31 May 1980, 6:23021 (DOE/ET/14806—T4) 

Allied-General Nuclear Services, Barnwell, SC (USA) 

AFR spent fuel storage program. Technical progress report, 
January 1981-March 1981, 6:23194 (AGNS—47921-TPR-15) 

Demonstrate fuel disassembly/encapsulation. Technical progress 
report, January-March 1981, 6:23193 (AGNS—47921-3026- 
TPR-4) 

Aluminum Co, of America, Alcoa Center, PA. Alcoa Labs. 

Pulverized coal firing of aluminum melting furnaces. Second 
annual technical progress report, July 1979-June 1980, 6:23074 


pained tact tees ar? 

\verized coal firing of aluminum melting furnances. Quarterly 
technical report, January 1, 1980-March 31, 1980, 6:23075 
(DOE/CS/40037—T4) 

Aluminum Co. of America, Alcoa Center, PA. Alcoa Technical 


Performance of a technical and economical feasibility study of an 
hvdc compressed-gas insulated transmission line. Fifth 


technical progress report, January-May 1981, 6:23457 (DOE/ 
ET/29355—T12) 
Ames Lab., IA (USA) 

Advanced research and technology: direct utilization - recovery 
of minerals from coal fly ash. Technical progress report, 1 
January 1981-31 March 1981, 6:23048 (IS—4771) 

Alloy evaluation for fossil fuel process plants: liquefaction, 
6:23031 (IS-M—322) 

Alloy evaluation for fossil-fuel process plants (liquefaction). 
Quarterly report, 1 October 1980-31 December 1980, 6:23907 
(IS—4763) 

Characterization of the protonic distribution and environment in 
amorphous silicon-hydrogen alloys using proton NMR and 
ESR, 6:23949 (IS-M—325) 

Corn cob gasification and diesel electric generation, 6:23280 (IS- 
M—323 

de - ae Alphen measurements of mixed-valent CeSns, 
6:23897 (CONF-801134—14) 

Development of alkali and trace heavy-metal monitors for coal- 
conversion-process streams, 6:23032 (IS-M—327) 

Fermi-surface properties of mixed-valent materials, 6:23909 (IS- 
M—324) 

Fossil energy quarterly report, January 1, 1981-March 31, 1981, 
6:23073 (IS—4770) 

Fossil energy quarterly report, October 1, 1980-December 31, 
1980, 6:23072 (IS—4765) 

Laser fluorescence detection for high-performance liquid 
chromatography, 6:23962 (IS-T—933) 

Manual for the Fourier Data Analysis Program, Code: FA1, 
version/1.2/, operating system: RT-11. Volume 1 and Volume 
II, 6:24824 (IS—4769) 

Mixed-valent properties of CeSns, 6:23908 (IS-M—313) 

Report of the review panel on neutron scattering, 6:24511 (IS— 
4761) 

National Lab., IL (USA) 

1979-1980 tandem accelerator report, 6:24077 (CONF-8010111— 
3 

i. Se in Li-Al alloy electrodes, 6:23612 (CONF- 
8010159—5) 

Anaerobic filters: an energy plus for wastewater treatment, 
6:23760 fp pect flere 

Analysis of the proposed cost regulations under the Powerplant 
and Industrial Fuel Use Act, 6:23659 (CONF-8010152—2) 

Application of the high-voltage electron microscope to 
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artificial heart devices. Final report, September 1, 1968-May 
31, 1979, 6:24327 (DOE/TIC—1021942) 

Cornell Univ., Ithaca, NY (USA). Sibley School of Mechanical and 
Aerospace Engineering 
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Polyacrylamide polymer viscosity as a function of brine 
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demineralizer system (SDS) zeolite beds, 6:23570 (DOE/NE— 
0012) 

Department of Energy, Washington, DC (USA). Div. of Geothermal 
Energy 

Geothermal Progress Monitor report No. 5. Progress report, 
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measurements for the SRC-II process, 6:23002 (DOE/ET/ 
10104—1) 

Gulf Universities Research Consortium, Bellaire, TX (USA) 

Chemicals for chemical flooding in enhanced oil recovery. 
GURC report No. 180, 6:23120 (DOE/ET/10145—66) 

Computer model for comparative economic analysis of enhanced 
oil recovery projects. GURC Report No. 184A, 6:23121 
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Health Research, Inc., Albany, NY (USA) 
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Lawrence Berkeley Lab., CA (USA) 

Air infiltration in buildings, 6:23713 (LBL—10712) 

Alumina-scale adherence to CoCrAl alloys and coatings, 6:23910 
(LBL—12421) 

Bioconversion of cellulose. Work progress for FY 1980, 6:23281 
(LBL—12602) 

Biology and medicine division annual report, 1979-1980, 6:24280 
(LBL—11700) 

DOE's energy data base (EDB) versus other energy-related data 
bases: a comparative analysis, 6:24836 (LBL—12547) 

Effect of circumsolar radiation on the accuracy of pyrheliometer 
measurements of the direct solar radiation, 6:23264 (LBL— 
12707) 

Effect of deformation and the neutron skin on RMS charge radii, 
6:24510 (LBL—12790) 

Event-analysis language for high-speed data acquisition, 6:24825 
(LA-UR—81-1550) 

Fog chamber studies of soot-catalyzed SO: oxidation, 6:24128 
(LBL—11881) 

Fusion cross sections and the new dynamics, 6:24509 (LBL— 
12708 

many ieatuien half-year report. October 1, 1980-March 31, 
1981, 6:24584 (LBL—12594) 

Internal oxidation and sulfidation of iron-based binary alloys, 
6:23034 (LBL—12785) 
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Large-volume tests in rock mechanics, 6:24422 (LBL—12467) 

Laser photoacoustic spectroscopy of high vibrational overtones, 
6:23989 (LBL—12523) 

Laser-induced chemical reactions, 6:24448 (LBL—12089) 

Local population impacts of geothermal energy development in 
the Geysers: Calistoga region, 6:23394 (LBL—10150) 

Measurement and theoretical calculation of quench velocities 
within large fully epoxy-impregnated superconducting coils, 
6:24008 (LBL— 12337) 

Modeling the cooldown of force-cooled coils, 6:24009 (LBL— 
12418) 

On-line Zeeman atomic-absorption spectroscopy for mercury 
analysis in oil-shale gases. Final report, 6:23964 (LBL— 
9702(Rev.)) 

Operating experience with a new accelerator control system 
based upon microprocessors, 6:24085 (LBL—11724) 

Oxidation mechanisms for alloys in single-oxidant gases, 6:23911 
(LBL— 12614) 

Physical and chemical characterization of interfaces by electron 
optical methods, 6:23932 (LBL—11413) 

Relative performances of several scientific computers for a liquid 
molecular dynamics simulation, 6:23975 (LBL—12054) 

Role of soot particles and NO/sub x/ in the oxidation of SO: in 
aqueous solution: kinetics, mechanism, and impact on sulfate- 
aerosol formation, 6:24127 (LBL—10886) 

Simple method for adhesion measurements, 6:23941 (LBL— 
11668) 

Spectroscopic studies of molybdenum complexes as models for 
nitrogenase, 6:23976 (LBL—12823) 

Structural effects on the circular dichroism of ethidium-nucleic 
acid complexes, 6:24252 (LBL—12655) 

Study of rare processes induced by 209-Gev muons, 6:24477 
(LBL—12789) 

Study of ring and ring-disk electrodes, 6:23987 (LBL—12776) 

Symmetry operators of generalized wreath products and their 
applications to chemical physics, 6:24449 (LBL—12724) 

Upgrading of coal-hydrocarbonization liquids, 6:23033 (LBL— 
12463) 

X-ray-absorption-spectroscopy study of manganese-containing 
compounds and photosynthetic spinach chloroplasts, 6:24253 
(LBL— 12705) 

Lawrence Livermore National Lab., CA (USA) 

Additive erosion reduction influences in the turbulent boundary 
layer, 6:23915 (UCRL—84957) 

Ambipolar potential formation in TMX, 6:24568 (UCRL— 
85828(Rev.1)) 

Analysis of multipass laser amplifier systems for storage laser 
media, 6:24020 (UCRL—84149) 

Calculated nuclide compositions and gamma-ray exposure rates 
for fallout from the HARRY, SMOKY, and ANNIE events, 
6:24184 (UCID— 18870) 

Calculational comparison of DT, neon, and argon implosions, 
6:24591 (UCRL—84777) 

Canada’s new national energy program on oil and gas: what are 
the main provisions. What are the reactions so far, 6:23135 
(UCID— 19052) 

Characterization of high performance composite matrices, 
6:23943 (UCRL—85765) 

Current developments affecting future availability of oil and gas 
in the free world, 6:23129 (UCRL—S53129) 

Decline in US productivity growth and the role of R and D for 
innovation, 6:23627 (UCRL—S53135) 

Development of alternate silicone potting compounds. Volume 9. 
Development of a new compound based on a resin having a 
viscosity range of 4.0 to 6.5 Pa.s, 6:23942 (UCRL— 
52434(Vol.9)) 

Energy and technology review, 6:24019 (UCRL—52000-81-5) 

Energy-storage systems for automobile propulsion. Volume 1. 
Overview and findings. Final report, 6:23814 (UCRL—53053- 
80(Vol.1)) 

Energy-storage systems for automobile propulsion. Volume 3. 
Automotive propulsion systems. Final report, 6:23816 
(UCRL—53053-80(Vol.3)) 

Energy-storage systems for automobile propulsion. Volume 4. 
National impact issues. Final report, 6:23817 (UCRL—53053- 
80(Vol.4)) 

Energy-storage systems for automobile propulsion. Volume 2. 
Energy-storage devices. Final report, 6:23815 (UCRL—53053- 
80(Vol.2)) 

Experiments in magnetic switching, 6:24087 (UCRL—85738) 

Experiments with LSODE on the Cray, 6:24832 (UCID—19067) 


LOS ALAMOS NATIONAL LAB., NM 


Facility management of computer-aided design, drafting/ 
manufacturing systems (CADD/M), 6:24833 (UCRL—84959) 
Geomechanics experiments on large-volume samples, 6:24426 

(UCID— 19061) 

Geothermal injection monitoring project, 6:23395 (UCID— 

19066 

Health Riidin of geothermal energy, 6:23396 (UCRL—85334) 
Hierarchical set of models for estimating the effects of air 
pollution on vegetation, 6:24120 (UCRL—85367) 
Hydrothermal investigation of SYNROC formulations from 150° 
to 610° at 100-MPa water pressure, 6:23221 (UCID—18873) 
Large-volume tests in rock mechanics, 6:24422 (LBL—12467) 
Model testing of a 1-kg high-explosive-cell maze, 6:24110 

(UCRL—S53125) 

Modeling two-dimensional shock initiation and detonation-wave 
phenomena in PBX 9404 and LX-17, 6:24111 (UCRL—84990) 

Momentum exchange by photons in an absorbing and scattering 
medium, 6:24512 (UCID—19064) 

Neutral-beam injectors for 1990 and 2005, 6:24590 (UCRL— 
$3112 

onsale Poorman, 6:24116 (UCRL—53097) 

Ozone depletion calculations, 6:24140 (UCRL—85814) 

Plastic dislocation motion via nonequilibrium molecular and 
continuum dynamics, 6:24520 (UCRL—84146) 

Position sensitive counter development at the linac, 6:24104 
(UCID— 19046) 

Postdetonation behavior of condensed high explosives by modern 
methods of statistical mechanics, 6:24113 (UCRL—85034) 

Properties of ambient seismic noise and summary of noise 
spectrum in the vicinity of RSTN sites, 6:24423 (UCID— 
18928 

Risk _-- of impacts from emerging tar-sand technologies. 
Paper IAEA-SM-254/26, 6:23155 (UCRL—85237(Rev.1)) 

Simulation of three-dimensional, time-dependent, incompressible 
flows by a finite element method, 6:24139 (UCRL—85226) 

Study of the equilibrium and decay of compact toroids generated 
by a magnetized co-axial plasma gun, 6:24592 (UCRL—85912) 

Thermal properties of Avery Island salt to 573°K and 50-MPa 
confining pressure, 6:24427 (UCRL—53128) 

Thresholds and Q values of nuclear reactions induced by 
neutrons, protons, deuterons, tritons, *He ions, alpha particles, 
and photons, 6:24500 (UCRL—50400(Vol.24)) 

Use of principal components analysis for reactor accident 
consequence evaluation and a comparison with other 
techniques, 6:23577 (UCRL—86050) 

Water contents of samples from the Nevada Test Site: total, free 
(natural state to 105°C), and more tightly bonded (105 to 
700°C), 6:24216 (UCRL—53130) 

Waterford SES unit No. 3 control room design review/audit 
technical evaluation report, 6:23548 (UCID—18969) 

Lewin and Associates, Inc., Washington, DC (USA) 

Economics of enhanced oil recovery. Final report, 6:23122 
(DOE/ET/12072—2) 

Little (Arthur D.), Inc., Cambridge, MA (USA) 

Evaluation of solid sorbents for water sampling. Final report Sep 
78-Sep 81, 6:24211 (PB—81-106585) 

Solar heating and cooling (SHAC) simulation programs: 
assessment and evaluation. Volume 1. Summary report, 6:23360 
(EPRI-EM— 1866) 

Liverpool Univ. (UK). Dept. of Metallurgy and Materials Science 

Void strengthening, 6:23893 (CONF-800696—2) 

Los Alamos National Lab., NM (USA) 

Accounting for net profit share leases, 6:23128 (LA—8857-MS) 

Bulk-memory processor for data acquisition, 6:24826 (LA-UR— 
81-1568 

Cluadatiniitie of hot dry rock geothermal energy extraction 
systems, 6:23398 (LA-UR—81-1620) 

Chemistry-nuclear chemistry division. Progress report, October 
1979-September 1980, 6:23996 (LA—8717-PR) 

Design of the RSX11M Q system, 6:24084 (LA-UR—81-1576) 

Effects of injection gas composition on modified in situ shale 
retort economics, 6:23151 (LA—8815-MS) 

Event-analysis language for high-speed data acquisition, 6:24825 
(LA-UR—81-1550) 

Frontend event selection with an MBD using Q, 6:24827 (LA- 
UR—81-1581) 

Geologic and geophysical investigations of the Zuni-Bandera 
volcanic field, New Mexico, 6:23388 (LA—8827-MS) 

High-current-density coils for high-radiation environments, 
6:24082 (LA-UR—81-973(Rev.)) 

Hydrogen production by fluid-bed retorting of oil shale, 6:23241 
(LA—8832-MS) 





LOS ALAMOS NATIONAL LAB., NM 


In-place testing of tandem HEPA filter stages using fluorescent 
aerosols, 6:24126 (LA—8805-MS) 

k-line iterative methods: a conjugate-gradient approach, 6:24526 
(LA-UR—81-1409) 

Kriging analysis of uranium concentrations in Test Area C-74L, 
Eglin Air Force Base, Florida, 6:24177 (LA—8721) 

Lack of effect of 60-Hertz fields on growth of cultured 
mammalian cells, 6:24412 (LA—8831-MS) 

Leaching experiments on coal preparation wastes: comparisons of 
the EPA extraction procedure with other methods, 6:23049 
(LA—8773-SR) 

Location, age, and rock type of volcanic rocks younger than 5 
million years in Arizona and New Mexico, 6:23384 (LA—8820- 
MS 

Millivoatt Generator Project. Progress report, October 1980- 
March 1981, 6:23697 (LA—8881-PR) 

New NMR well logging/fracture mapping technique with 
possible application of SQUID NMR detection, 6:24108 (LA- 
UR—81-1619) 

Position diagnostics for a magnetic-pinch imploding-cylinder x- 
ray generator, 6:24560 (LA-UR—81-1442) 

Progress of soil radionuclide distribution studies for the Nevada 
Applied Ecology Group: 1981, 6:24178 (LA-UR—81-1585) 

Residential conventional fuel prices and future projections: an 
update reflecting October-December 1980 conditions, 6:23711 
(LA—8838-MS) 

Rocket borne solar eclipse experiment to measure the 
temperature structure of the solar corona via lyman-a line 
profile observations, 6:24429 (LA-UR—81-1247) 

Sorption-desorption studies on tuff III. A continuation of studies 
with samples from Jackass Flats and Yucca Mountain, Nevada, 
6:23219 (LA—8747-MS) 

Sub-nanosecond jitter, repetitive impulse generators for high 
reliability applications, 6:24100 (LA-UR—81-1655) 

Uranium hydrogeochemical and stream sediment reconnaissance 
data release for the Red Creek quartzite special study area, 
vernal NTMS quadrangle, Utah/Colorado, including 
concentrations of forty-six additional elements, 6:23182 
(GJBX—173(81)) 

Utilization of the EBIS with RFQ linacs, 6:24083 (LA-UR—81- 
1449) 

Los Alamos Scientific Lab., NM (USA) 

Accelerator power concepts using isolated transmission lines, 
6:24081 (LA—8750-MS) 

Applications of Cox's proportional hazards model to light water 
reactor component failure data, 6:23573 (LA—8834-SR) 

CRYEBIS II: characteristics of the base-methods of study. Note 
SFEC T.10, 6:24089 (LA-tr—80-26) 

Custom weighting-factor method for thermal-load calculations in 
the DOE-2 computer program, 6:23712 (LA-UR—81-1559) 

Design and construction of a short-pulse front end for a large 
CO, laser, 6:24018 (LA-UR—81-1441) 

Design for a Moore No. | 1/2 lathe, 6:24007 (LA-UR—81-1403) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 (LA— 
8482-MS) 

Detailed uranium hydrogeochemical survey of ground water 
from the Southern Powder River Basin special study area, 
Wyoming, 6:23183 (GJBX—174(81)) 

Development of a 600 kV Marx module for a high-density z- 
pinch experiment, 6:24583 (LA-UR—81-1584) 

Evaluation of some geophysical events on 22 September 1979, 
6:24434 (LA—8672) 

Hazardous and radioactive waste incineration studies, 6:23204 
(LA-UR—81-1170) 

Los Alamos synchronous orbit data set, 6:24430 (LA-UR—81- 
1453) 

Management alternatives to the Clean Air Act amendments of 
1977: an analysis of regulatory versus economic approaches, 
6:23633 (LA-UR—81-1372) 

Nondestructive assay of green HTGR fuel rods, 6:23512 (LA— 
8836-MS) 

Nonpetroleum mobility fuels and military-energy self-sufficiency, 
6:23657 (LA-UR—81-1387) 

Nucleonic analysis of the ETF neutral-beam-injector-duct and 
vacuum-pumping-duct shields, 6:24582 (LA—8830-MS) 

Numerical calculation of shock-to-detonation from projectile 
impact, 6:24109 (LA—8816-MS) 

Out-of-focus intensity distribution: effects of focal number and 
aberration, 6:24016 (LA-UR—81-1439) 
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Passive retropulse protection through enhanced optical 
breakdown, 6:24017 (LA-UR—81-1440) 

Seasat satellite investigation of the structure of western Nebraska 
and its application to the evaluation of geothermal resources, 
6:23389 (LA-UR—81-1454) 

Second-order particle-in-cell (PIC) computational method in the 
one-dimensional variable Eulerian mesh system, 6:24525 (LA- 
UR—81-318) 

Space nuclear safety and fuels program. Progress report, 
February 1980, 6:23238 (LA—8865-PR) 

Transport and reactor theory. Progress report, October 1- 
December 31, 1980, 6:23540 (LA—8771-PR) 

Uranium hydrogeochemical and stream sediment reconnaissance 
data release for the Rock Springs NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:23185 (LA—7543-MS) 

Vacuum ultraviolet light production by nuclear irradiation of 
liquid and gaseous xenon, 6:24015 (LA—8786) 

Los Angeles County Sanitation Districts, CA (USA) 

Carbon reactivation by externally-fired rotary kiln furnace. Final 

report Oct 75-Jan 78, 6:23778 (PB—81-104788) 


Market Facts, Inc., Washington, DC (USA) 

Task assignment No. 3. Solar audience test summary report, 
6:23260 (DOE/TIC— 1022135) 

Martin Marietta Aerospace, Denver, CO (USA) 

Solar-central-receiver hybrid power system, Phase I. Midterm 
topical report (draft), 6:23338 (MCR—79-1333) 

Martin Marietta Corp., Denver, CO (USA) 

10-MW/sub e/ collector subsystem software/firmware functional 
requirements specification. Report MCR-79-1310, 6:23318 
(DOE/ET/21007—T1) 

Software requirements: addendum to molten salt receiver 
subsystem research experiment test plan, 6:23339 (MCR—80- 
1320) 

Maryland Univ., College Park (USA). Dept. of Physics and 
Astronomy 

Partially conserved axial-current, noncanonicality and the sigma 
commutator, 6:24488 (DOE/ER/05126—T2) 

Maryland Univ., College Park (USA). Inst. for Physical Science and 
Technology 

Review of National Techno-Economic Energy models with 
particular reference to the evaluation of energy storage 
considerations, 6:23606 (DOE/ET/26940—T1) 

Massachusetts Inst. of Tech., Cambridge (USA) 

Assessment of disk MHD generator for a base-load powerplant, 
6:23690 (DOE/NASA/10769—17) 

Micromechanical modeling of microstructural damage in 
creeping alloys. Progress report, April 1, 1980-March 31, 1981, 
6:23903 (DOE/ER/04461—T1) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Chemistry 

Visible light-driven generation of chlorine and bromine. 
photooxidation of chloride and bromide in aqueous solution at 
illuminated n-type semiconducting molybdenum diselenide and 
molybdenum disulfide electrodes. Technical report, 6:23268 
(AD-A—088606) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 
Engineering 
Heavy water and nonproliferation, 6:23227 (DOE/ET/33007—6) 
Massachusetts Inst. of Tech., Cambridge (USA). Francis Bitter 
National Magnet Lab. 

Conceptual design of the MHD engineering test facility, 6:23691 
(DOE/NASA/10769—18) 

Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab. 

Retrofitting residences with photovoltaic/thermal collector 
systems, 6:23354 (DOE/ET/20279—131) 

MAXIMA Corp., Bethesda, MD (USA) 

Report on an analysis of selected EIA publications, 6:24834 
(DOE/EIA/10313—T1) 

Review of a Proposed Quarterly Coal Publication, 6:22991 
(DOE/EIA/10313—T2) 

Review of the Coal and Electric Sections in the Monthly Energy 
Review and an Overall Review of Office of Energy Data 
Operations Publications, 6:22994 (DOE/EIA/10313—T6) 
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Review of the Proposed Quarterly Coal Review, 6:22993 (DOE/ 
EIA/10313—T5) 

Supplement to a review of the coal and electric sections in the 
Monthly Energy Review and an Overall Review of Office of 
Energy Data Operations Publications, 6:22992 (DOE/EIA/ 
10313—T3) 

McDonnell Douglas Astronautics Co., Huntington Beach, CA (USA) 

Collector-field layout specification (RADL Item 2-12), 6:23333 
(DOE/SF/10499—T23) 

Meteorological station requirements specification (RADL Item 7- 
19), 6:23322 (DOE/SF/10499—T11) 

Plant control building design requirements specification (RADL 
Item 7-26), 6:23334 (DOE/SF/10499—T24) 

Preliminary design review - 50% complete (RADL Item 1-5), 
6:23332 (DOE/SF/10499—T22) 

Quality-assurance plan (RADL Item 1-2), 6:23330 (DOE/SF/ 
10499—T20) 

Solar repowering study, Sierra Pacific Power Utility, 6:23340 
(MDC-G—8476) 

Subsystem distributed process control specification (RADL Item 
6-2), 6:23336 (DOE/SF/10499—T27) 

System Integration Laboratory test plan (RADL Item 6-4), 
6:23335 (DOE/SF/10499—T25) 

System safety plan (RADL 2-24), 6:23331 (DOE/SF/10499— 
T21) 


Technical objectives report - MCS (RADL Item 2-26), 6:23323 
(DOE/SF/10499—T 12) 

Third project design review (RADL Item 1-5), 6:23321 (DOE/ 
SF/10499—T10) 

McDonnell Douglas Astronautics Co., St. Louis, MO (USA) 

Summary of titanium studies in support of fusion energy, 6:23906 
(DOE/ET/52039—T1) 

Meridian Corp., Falls Church, VA (USA) 

Selected bibliography: cost and energy savings of conservation 
and renewable energy technologies, 6:23643 (DOE/ET/ 
21102—T1) 

Merix Corp., Wellesley, MA (USA) 

Comparison of sequential flash and conventional crude oil 

distillation processes, 6:23126 (DOE/EC/01584—4) 
Mesa Coll., Grand Junction, CO (USA) 

National Uranium Resource Evaluation. Bibliographic index of 
Grand Junction office uranium reports, 6:23161 (GJBX— 
127(81)) 

Miami Univ., Coral Gables, FL (USA) 

Measurement of A and A/sub nn/ in p + p— p + p at 6 GeV/ 

c, 6:24475 (CONF-800994— 14) 
Miami Uniy., Coral Gables, FL (USA). Clean Energy Research Inst. 
3rd Miami international conference on alternative energy sources, 
6:23671 (CONF-801210—(Absts.)) 
Miami Univ., FL (USA). Rosenstiel School of Marine and 
Atmospheric Sciences 

Integrated study of the behavior of transuranic elements in the 

marine environment, 6:24213 (DOE/EV/10306—T1) 
Michigan State Univ., East Lansing (USA). Carcinogenesis Lab. 

Cytotoxic, mutagenic, and carcinogenic effects of energy-related 
agents in diploid human cells which differ in DNA repair 
capacity. Progress report, October 1, 1980-May 31, 1981, 
6:24371 (DOE/EV/04659—4) 

Michigan Univ., Ann Arbor (USA). Randall Lab. of Physics 

Measurement of A and A/sub nn/ in p + p — p + p at 6 GeV/ 
c, 6:24475 (CONF-800994— 14) 

Midwest Research Inst., Kansas City, MO (USA) 

Environmental assessment of a waste-to-energy process: Union 

Carbide Purox (trademark) system, 6:23249 (PB—81-100711) 
Minnesota Univ., Minneapolis (USA) 

Vertebrate behavior and ecology. Progress report, June 1, 1980- 

May 31, 1981, 6:24173 (DOE/EV/01332—T1) 
Mississippi State Univ., Mississippi State (USA) 

Testing and evaluation of heat recovery/seed recovery 

components, 6:23688 (DOE/ET/15601—T1) 
Missouri Univ., St. Louis (USA) 

Observation of luminescent spectra in low-energy ion-neutral 
collisions. Progress report, June 1, 1980-May 31, 1981, 6:24447 
(DOE/ER/02718—T1) 

Mitre Corp., McLean, VA (USA). METREK Div. 

Health and environmental effects of synthetic fuel technologies: 
research priorities. Report to the Federal Interagency 
Committee on the health and environmental effects of energy 
technologies, 6:23056 (MTR—80W348) 


NATIONAL ENGINEERING LAB. (NBS), WASHINGTON, 


Mobil Tyco Solar Energy Corp., Waltham, MA (USA) 

Large-area silicon sheet by EFG. First quarterly report, January 

1, 1981-March 31, 1981, 6:23272 (DOE/JPL/954355—81-17) 
uae State Univ., Bozeman (USA). Agricultural Experiment 
tation 

Selective placement of coal strip mine overburden in Montana. 
IV. Hydrogeologic studies. Open file report (interim) Jul 78- 
Jun 79, 6:23067 (PB—81-103194) 

Selective placement of coal stripmine overburden in Montana. II. 
Initial field demonstration. Open file report (interim) Jan 76- 
Jun 77, 6:23065 (PB—81-103178) 

Selective placement of coal stripmine overburden in Montana. I. 
Data base. Open file report (interim) Jan 76-Jun 77, 6:23066 
(PB—81-103186) 

Montana State Univ., Bozeman (USA). Bureau of Educational 
Research and Field Services 

Coastal ecosystems of the southeastern United States, 6:24201 
(CONF-800273—) 

Montana State Univ., Bozeman (USA). Dept. of Chemical 
Engineering 

Catalytic hydrogenation of coal-derived liquids. Interim report, 

December 1980-February 1981, 6:23012 (DOE/ET/10495—T1) 
Motorola, Inc., Phoenix, AZ (USA). Solar Energy Dept. 

Thin films of silicon on low-cost substrates. Quarterly report No. 
4, 1 October-30 December 1977, 6:23271 (DOE/ET/20410— 
T2) 

Mound Facility, Miamisburg, OH (USA) 

Air quality and the environmental effects from an underground 
coal-gasification test, 6:23055 (MLM—2837(OP)) 

Instrumentation for real-time data analysis and control of 
synthetic-fuel technologies, 6:23035 (MLM—2838(OP)) 

Mound’s thermoluminescent personnel dosimeter for neutron and 
photon monitoring, 6:24102 (MLM—2808) 

Physical and chemical characterization of Devonian gas shale. 
Quarterly status report, January 1, 1981-March 31, 1981, 
6:23145 (MLM-MU—81-63-0009) 

Systematic error in isotopic analysis of noble gas mixtures, 
6:23965 (MLM—2833(op)) 

Mountain Bicyclists’ Association, Inc., Denver, CO (USA) 

Bicycle transportation for energy conservation. Final technical 

report Jun 79-May 80, 6:23757 (PB—81-103988) 


National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center 

Assessment of disk MHD generator for a base-load powerplant, 
6:23690 (DOE/NASA/10769—17) 

Conceptual design of the MHD engineering test facility, 6:23691 
(DOE/NASA/10769—18) 

Experimental evaluation of catalytic combustion with heat 
removal at near stoichiometric conditions, 6:23847 (DOE/ 
NASA/51040—23) 

Laboratory evaluation of a Pilot Cell Battery Protection System 
for photovoltaic applications, 6:23314 (DOE/NASA/20485—7) 

Preliminary investigation of acoustic oscillations in an H2-O» 
fired Hall generator, 6:23689 (DOE/NASA/10769—15) 

National Bureau of Standards, Washington, DC (USA) 

Current research at NBS using synchrotron radiation at SURF- 
II, 6:24440 (CONF-801111—42) 

Guide for the implementation of federal information processing 
standards (FIPS) in the acquisition and design of computer 
products and services, 6:24837 (NP—1903348) 

Surface magnetization in Ni(110) as studied by polarized-electron 
scattering, 6:23896 (CONF-800928—7) 

National Bureau of Standards, Washington, DC (USA). Center for 
Materials Science 

Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1981, 6:23029 (DOE/PR/ 
06010—TS) 

National Coal Board, Stoke Orchard (UK). Coal Research 
Establishment 

Materials problems in fluidized-bed combustion systems. Final 
report, 6:24058 (EPRI-CS—1853) 

National Engineering Lab. (NBS), Washington, DC (USA) 

Highway noise criteria study: outdoor/indoor noise isolation. 
Final report, 6:24415 (PB—81-102923) 





NATIONAL ENVIRONMENTAL ENGINEERING RESEARCH INST., 


National Environmental Engineering Research Inst., Nagpur (India) 

Instrumentation in environmental engineering: a course manual, 
6:23966 (PB—81-102782) 

National Oceanic and Atmospheric Administration, Silver Spring, 
MD (USA). Air Resources Lab. 

A study of visibility in Carbon and ECmery counties, utah. Data 
report, 6:24134 (PB—81-104499) 

National Oceanic and Atmospheric Administration, Washington, DC 
(USA). Office of Coastal Zone Management 

Proposed estuarine sanctuary grant award to the state of Rhode 
Island for a Narragansett Bay estuarine sanctuary, Newport 
County, Rhode Island. Final environmental impact statement, 
6:24240 (PB—81-101982) 

Natural Resources Defense Council, Inc., San Francisco, CA (USA) 

Choosing an electrical energy future for the Pacific Northwest: 
an alternative scenario, 6:23660 (DOE/CS/10045—T2) 

Naval Academy, Annapolis, MD (USA). Dept. of Mechanical 
Engineering 

Cypress wetlands for water management, recycling and 

conservation. Final report no. 5, 6:23802 (PB—81-102238) 
Naval Research Lab., Washington, DC (USA) 

Dark-field study of rear-side density structure in laser-accelerated 
foils, 6:24561 (NRL-MR—4530) 

Equatorial spread f: ‘in situ’ measurements of electron density 
temperature and density fluctuation power spectra. 
Memorandum report, 6:24433 (AD-A—089133) 

Steady state treatment of relativistic electron beam erosion. 
Memorandum report, 6:24437 (AD-A—089047) 

Testing iodized activated carbon filters with non-radioactive 
methyl iodide. Final report, 6:23198 (AD-A—088666) 

Nevada Univ., Reno (USA). Atmospheric Sciences Center 
Icing on wind-energy systems, 6:23403 (DOE/ET/23170—80/1) 
New Mexico Energy Research and Development Program (USA) 

Analysis of new windmill technology to provide electricity for a 
rural home, 6:23402 (NP—1903449) 

New Mexico Inst. of Mining and Technology, Socorro (USA). Dept. 
of Metallurgical and Materials Engineering 

Characterization of extrinsic grain-boundary dislocations and 
grain-boundary dislocation sources by transmission electron 
microscopy. Final report, June 1, 1979-May 31, 1981, 6:23902 
(DOE/AL/10887—T2) 

New Mexico State Univ., Las Cruces (USA). Physical Science Lab. 

Assessing the local wind field at Sierra Grande Mountain in New 
Mexico with instrumentation, 6:23407 (PNL—3623) 

New Mexico Univy., Albuquerque (USA). Dept. of Geology 

Geologic and geophysical investigations of the Zuni-Bandera 
volcanic field, New Mexico, 6:23388 (LA—8827-MS) 

New Mexico Univ., Albuquerque (USA). Dept. of Political Science 

New approach for assuring acceptable levels of protection from 
occupational safety and health hazards, 6:23634 (SAND—81- 
1131C) 

New Mexico Univy., Albuquerque (USA). Engineering Research Inst. 

Automatic-control-algorithm effects on energy production, 
6:23410 (SAND—81-1107C) 

New Mexico Univ., Albuquerque (USA). Technology Application 
Center 

Alpha particles. 1974-july, 1980 (citations from the international 
aerospace abstracts data base). Report for 1974-jul 80, 6:24563 
(PB—80-8 15939) 

New York Medical Coll., NY (USA). Dept. of Microbiology 

In vitro enzymatic studies on the nature and repair of x-ray- 
induced damages in DNA. Final report, 6:24325 (DOE/EV/ 
04966—1) 

New York State Dept. of Health, Albany (USA). Div. of Labs. and 
Research (USA) 

Sources of ozone and sulfate in northeastern United States. Final 

report, 6:24125 (DOE/EV/04501—T1) 
Niels Bohr Inst., Copenhagen (Denmark) 

Event-analysis language for high-speed data acquisition, 6:24825 
(LA-UR—81-1550) 

Northeastern Univ., Boston, MA (USA) 

Studies of dislocation motion and sliding friction. Final report, 
July 1, 1977-December 31, 1980, 6:24518 (DOE/ER/04432—1) 

Northwestern Univ., Evanston, IL (USA) 

De Haas-Van Alphen measurements of one-electron and many- 
body effects in transition metals and intermetallic compounds, 
6:24513 (CONF-800864—2) 
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Oak Ridge Associated Universities, Inc., TN (USA) 

Faculty development evaluation: 1980 summer workshops, 
6:24821 (ORAU—179) 

Oak Ridge Gaseous Diffusion Plant, TN (USA) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 (GJBX— 
154-81 

a. -.. Ser and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 (GJBX— 
155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 (GJBX— 
157-81 

on ~~ and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX—163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX—165- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; Minnesota, 
6:23180 (GJBX— 167-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 (GJBX— 
161-81 

National Neaahes Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

Oak Ridge National Lab., TN (USA) 

Adjoint sensitivity theory and its application to LEAP Model 
22C, 6:23623 (ORNL/TM—7789) 

Animal methods for toxicity testing, 6:24417 (CONF-810253—1) 

Aspects of uncertainty analysis in accident consequence 
modeling, 6:24319 (CONF-810606—43) 

Assessments of radiological instrument requirements based on 
shelter postures in a nuclear war, 6:24840 (CONF-810483—1) 

Biological reduction of nitrate wastewater using fluidized-bed 
bioreactors, 6:24208 (CONF-810554—2) 

Chronic dermal toxicity of epoxy resins. I. Skin carcinogenic 
potency and general toxicity, 6:24384 (ORNL—5762) 

Code to calculate radionuclide concentrations in air, 6:24144 
(CONF-810606—45) 

Community-based assessment and planning of energy futures, 
6:23672 (CONF-810140—2) 





13C / ERA Vol. 6, No. 16 


Conceptual aspects of fiscal interactions between local 
governments and federally-owned, high-level radioactive 
waste-isolation facilities, 6:23199 (CONF-810482—1) 

Consolidated fuel reprocessing program. Progress report, January 
1-March 31, 1981, 6:23190 (ORNL/TM—7773) 

Corrosion of high temperature materials in AFBC environments. 
Part 1 (1500-h tests), 6:24060 (ORNL/TM—7734/P1) 

Determination of B and Li in nuclear materials by secondary-ion 
mass spectrometry, 6:23961 (CONF-810548—2) 

Doing a risk analysis, 6:24223 (CONF-810480—1) 

Dosimetry report for the Sandia irradiator for dried sewage 
solids, 6:24342 (ORNL/TM—7637) 

Electronic properties of highly-doped Si(111)-(1x1) surfaces 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK 


Theoretical calculations of the electronic and vibrational 
structure of point defects in ionic crystals, 6:24517 (CONF- 
810573—1(Draft)) 

Theoretical characterization of a dual-purpose gamma 
thermometer, 6:23510 (CONF-810606—51) 

Thorium s-wave neutron widths from 21 to 2006 eV, 6:24507 
(CONF-810606—50) 

Using industrial reject heat for district heating: a case study, 
Bellingham, Washington, 6:23770 (CONF-810545—3) 

Vacuum deaeration for ocean thermal-energy-conversion open- 
cycle applications, 6:23344 (CONF-810574—1) 

Volume reduction of solid waste by biological conversion of 
cellulosics, 6:23207 (ORNL/TM—7653) 


prepared by laser annealing, 6:23948 (CONF-810146—1) 
Energy use at institutional buildings: disaggregate data and data- Effects of iron additions on the mechanical properties of a 


management issues, 6:23715 (ORNL/CON—73) : ; ar ‘ = 
Experience from DOE photovoltaic grant projects, 6:23311 ne weight percent ttanium alley, 23916 (¥/DV 


(CONF-810509—38) 

Experimental radiation carcinogenesis: what have we learned, 
6:24321 (CONF-8006118—2) 

Fossil energy program. Progress report for March 1981, 6:22995 
(ORNL/TM—7795) 

GCFR 1/20-scale PCRV central core cavity closure model test, 
6:23525 (ORNL/TM—7692) 

Generalization of the Nernst-Einstein equation for self-diffusion 
in high-defect-concentration solids, 6:24516 (CONF-810566—1) Office of Radiation Programs, Washington, DC (USA) 

Health effects of low-level radiation, 6:24320 (CONF-810606— A review of radiation exposure estimates from normal operations 
ES ic in the management and disposal of high-level radioactive 

Imprecision in predicted dose from **’Cs resulting from wastes and spent nuclear fuel. Technical report, 6:23208 (PB— 
biological variability, 6:24318 (CONF-810606—38) 81-102709) 

Information and advice on numerical software, 6:24828 (ORNL/ Ohio State Uniy., Columbus (USA). Dept. of Physics 
CSD/T M—147) _ . Casimir self-stress on a perfectly conducting cylindrical shell, 

International symposium on fuel rod simulators: development and 6:24522 (DOE/ER/01545—308) 

I application, 6:23543 (CONF-801091—) Generalized mixing angles in gauge theories with natural flavor 

nventory of United States forest growth models, 6:23283 conservation, 6:24494 (DOE/ER/01545—300) 
Lignits 7 aerating fornia hy i by discrete-line gamma-ray Png mm porate gen ee eeomanect 
t bs i" 

speemencagy, C20I8s CT Sense) — 1) Acid mine pollution: effects on survival, reproduction and aging 


New developments in electrostatic accelerator control systems, Sex a 
6:24074 (CONF-810468—6) of stream bottom microinvertebrates. Completion report, 
6:23057 (PB—81-103079) 


Oak Ridge 25-MV tandem accelerator, 6:24075 (CONF-810468— 
Oklahoma State Univ., Stillwater (USA) 


Theoretical calculations of the electronic and vibrational 
structure of point defects in ionic crystals, 6:24517 (CONF- 
810573—1(Draft)) 

Oklahoma State Univ., Stillwater (USA). School of Chemical 
Engineering 


Oak Ridge Y-12 Plant, TN (USA) 


Residual contamination and corrosion on electrochemically 

marked uranium, 6:23917 (Y/DW—242) 
Occidental Oil Shale, Inc., Grand Junction, CO (USA) 

Occidental vertical modified in situ process for the recovery of 
oil from oil shale. Phase II. Quarterly progress report, 
December 1, 1980-February 28, 1981, 6:23149 (DOE/LC/ 
10036—T8) 
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Packed-bed letdown system, 6:22997 (CONF-810607—3) 

Positive ions observed in sparked SF and SF¢-containing 
mixtures at 40 kPa, 6:24515 (CONF-810548—4) 

Predicting radionuclide leaching from root zone soil for 
assessment applications, 6:24175 (CONF-810606—44(Draft)) 

Preliminary investigation of ***Cf-driven neutron noise analysis Catalysts for upgrading coal-derived liquids. Quarterly report, 
for subcritical fuel solution systems, 6:23188 (CONF-810606— January 1-March 31, 1981, 6:23023 (DOE/ET/14876—T3) 
41) ; — Otisca Industries, Ltd., Syracuse, NY (USA) 

Proceedings of the symposium: perspectives on scientific and Heavy-liquid beneficiation of fine coal. Second quarterly report 


technical information, 6:24838 (ORNL—S5749 e : 

Publications in Life Sciences ad ern Fuels of Oak Ridge po cn Senay DORNER, 5S, ES. SERED Seer 
National Laboratory, 6:24419 (ORNL/TM—7680) 

Pyrolysis and physical properties of coal blocks, 6:23036 
(ORNL/TM—7313) 

Relative energy risk: is solar energy riskier than nuclear, 6:24224 
(CONF-810542—3) Pp 

Repair and cell cycle response in cells exposed to environmental 
biohazards. Progress report, June 1, 1980-May 31, 1981, 
6:24324 (DOE/EV/04568—T1) 

Reversibility effects in disordered and ordered solids leading to 
scattered-ion yield enhancements near 180°, 6:24443 (CONF- 
810231—2) 

Sensitivity coefficients for the ***U neutron-capture shielded- 
group cross sections, 6:24506 (CONF-810606—49) 

Simulation of a hydraulic air ingestion process, 6:23343 (CONF- 
810477—1) 

Solidification behavior and microstructural analysis of austenitic 
Stainless steel laser welds, 6:23899 (CONF-810203—13) 

Striped bass and the management of cooling lakes, 6:24362 
(CONF-810545—1) 

Structures of four fast-ion conductors by single-crystal neutron- 
diffraction analysis: Zn-stabilized NaB-alumina and Mg- 
stabilized Na-, K-, and Ag®-aluminas, 6:23931 (CONF- 
810566—3) 

Summary of research and development effort on closed-cycle gas Kinetic theory analysis of flow in plasmas of varying degree of 
turbines, 6:23421 (ORNL/TM—6237) collisionality. Scientific report 81-6, 6:24557 (DOE/ET/ 

Summary of the research and development effort on steam plants 53018—7) 
for electric-utility service, 6:23422 (ORNL/TM—6250) One-dimensional, three-phase multicomponent numerical 

Superconducting conversion of the Oak Ridge Isochronous simulation of underground coal gasification, 6:23043 (DOE/ 
Cyclotron, 6:24073 (CONF-810314—163) MC/08018—T1) 


Paducah Gaseous Diffusion Plant, KY (USA) 

Environmental monitoring report: United States Deparment of 

Energy Paducah Gaseous Diffusion Plant, 6:23218 (KY—717) 
Peat, Marwick, Mitchell and Co., Washington, DC (USA) 

Federal, state, and local responses to 1979 fuel shortages. 

Summary report, 6:23753 (DOT-P—30-81-05) 
Pennsylvania State Univ., University Park (USA) 

Computer simulation of plasma behavior in open-ended linear 
theta machines. Scientific report 81-5, 6:24556 (DOE/ET/ 
53018—6) 

Design of magnetic mirrors for a linear theta pinch, 6:24581 
(DOE/ET/53018—2) 

Experimental investigation of energy loss and end loss physics in 
a linear theta pinch. Scientific report 81-3, 6:24555 (DOE/ET/ 
53018—4) 
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Study of plasma convection and wall interactions in magnetic- 
confinement systems. Progress report, October 1, 1980- 
September 30, 1981, 6:24558 (DOE/ET/53018—8) 

Transient loss of plasma from a theta pinch having an initially 
reversed magnetic field, 6:24554 (DOE/ET/53018—3) 

Pennsylvania State Univ., University Park (USA). Coll. of Earth and 
Mineral Sciences 

Stability of SiC, Sis Ns, SizNxO, SIALON and chromium oxide- 
containing refractories in coal-gasification environments. Final 
report, 6:23011 (DOE/ET/10476—T1) 

Pennsylvania State Univ., University Park (USA). Dept. of 
Meteorology 

Environmental measurements of power plant cooling tower and 

stack plumes. Final report, 6:23427 (DOE/EV/02463—6) 
Pennsylvania State Univ., University Park (USA). Dept. of 
Microbiology and Cell Biology 

Membrane-membrane interactions in a lipid-containing 
bacteriophage system. Progress report, October 1, 1980- 
September 30, 1981, 6:24260 (DOE/EV/02311—32) 

Pennsylvania State Univ., University Park (USA). Materials 
Research Lab. 

Evaluation of cement borehole-plug longevity, 6:23205 (ONWI— 
30) 

Physical Sciences, Inc., Woburn, MA (USA) 


Pulverized-fuel combustion: modeling and scaleup methodologies. 


Second quarterly report, January 1, 1981-March 31, 1981, 
6:23078 (DOE/PC/30294—2) 
Polytechnic Inst. of New York, Farmingdale (USA) 

Research and development studies for MHD/coal power flow 
train components. Technical progress report, 1 September 
1979-31 August 1980, 6:23680 (DOE/ET/11056—T3) 

PRC Toups Corp., Orange, CA (USA) 

Environmental assessment of in situ mining. Open file report 
(final), 6:23187 (PB—81-106783) 

Princeton Univ., NJ (USA). Dept. of Mechanical and Aerospace 
gineering 

Fundamental and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report, March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 

Princeton Univ., NJ (USA). Plasma Physics Lab. 

Banana drift transport in tokamaks with ripple, 6:24565 (PPPL— 
1784) 

Heavy-atom neutral beams for tandem-mirror end plugs, 6:24566 
(PPPL—1786) 

Minimization of magnetic field-ripple in toroidal-confinement 
geometries, 6:24585 (PPPL—1795) 

Modular coils: a promising toroidal-reactor-coil system, 6:24586 
(PPPL—1796) 

Optimizing pulse-pileup detection for soft-x-ray spectroscopy, 
6:24564 (PPPL—1763) 

Process Associates, Inc., Houston, TX (USA) 

Comparison of sequential flash and conventional crude oil 
distillation processes, 6:23126 (DOE/EC/01584—4) 

Purdue Univ., Lafayette, IN (USA). Ray W. Herrick Labs. 

Seasonal performance of air conditioners - an analysis of the 
DOE test procedures: the thermostat and measurement errors. 
Report No. 2, 6:23707 (DOE/CS/23337—2) 


Q 


Queens Coll., New York (USA) 
Computer modeling of cracks, 6:24003 (BNL—29558) 


Radian Corp., Austin, TX (USA) 
Assessment of atmospheric emissions from petroleum refining: 
Volume 4. Appendices C, D, and E. Final report Mar 76-Jun 
79, 6:23127 (PB—81-103830) 
RAND Corp., Santa Monica, CA (USA) 
High temperature gas-cooled reactor: an overview of safety 
issues, 6:23575 (RAND/N—1589-GCRA) 
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Quantitative evaluation of ocean thermal energy conversion 

(OTEC): executive briefing, 6:23348 (RAND/R—2641-DOE) 
R and D Associates, Marina del Rey, CA (USA) 

Casimir self-stress on a perfectly conducting cylindrical shell, 

6:24522 (DOE/ER/01545—308) 
RCA Labs., Princeton, NJ (USA) 

Depth resolved measurements of hydrogen isotope exchange in 
carbon, 6:23933 (SAND—81-0302C) 

Regional Systems Services Group, Inc., Englewood, CO (USA) 

Economic analysis of wind-powered farmhouse and farm building 
heating systems. Final report, 6:23406 (DOE/SEA—3408- 
20691/81/1) 

Regis Coll., Weston, MA (USA). Research Center 

In-flight characteristics of-the topside ionospheric monitor (ssie) 
on the dmsp satellite flight 2 and flight 4. Environmental 
research papers, 6:24431 (AD-A—088879) 

Rensselaer Polytechnic Inst., Troy, NY (USA) 

Characterization of acidic precipitation in the Adirondack region, 
6:24210 (EPRI-EA— 1826) 

Republic Geothermal, Inc., Santa Fe Springs, CA (USA) 

CO, and carbonate chemistry applied to geothermal engineering. 
Guidance for interpreting and using chemical data about 
geothermal resources, 6:23399 (LBL—11509) 

Rochester Univ., NY (USA). Dept. of Chemical Engineering 

Studies of molten-salt-catalysed coal gasification. Final technical 

report, 6:23042 (DOE/ET/13382—T2) 
Rockefeller Univ., New York (USA) 

Scientific and educational programs. Annual report, 1980-1982, 

6:24476 (DOE/ER/02232— 100) 
Rocket Research Co., Redmond, WA (USA) 

Using industrial reject heat for district heating: a case study, 

Bellingham, Washington, 6:23770 (CONF-810545—3) 
—— International Corp., Canoga Park, CA (USA). Rocketdyne 
iv. 


Receiver subsystem analysis report (RADL Item 4-1), 6:23326 
(DOE/SF/10499—T 16) 

Receiver subsystem and thermal-storage subsystem procurement 
documentation (RADL Item 4-3). 10-MWe solar-thermal 
central-receiver pilot plant: solar-facilities design integration, 
6:23325 (DOE/SF/10499—T 14) 

Rockwell International Corp., Golden, CO (USA). Rocky Flats Plant 

Sampling design for use by the soil decontamination project, 
6:24183 (RFP—3163) 

Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations 

Environmental-protection evaluation for Vadose Zone Well- 
Injection Study: Deep-Release Applications, 6:23220 (RHO- 
LD—137) 

Germination characteristics of six plant species growing on the 
Hanford Site, 6:24186 (RHO-LD—121) 

Rockwell International Corp., Thousand Oaks, CA (USA) 

Electrochemical photovoltaic cells stabilization and optimization 
of II-VI semiconductors. Third technical progress report, | 
October 1980 to 31 December 1980, 6:23291 (SERI/PR—9276- 
T2) 

Rutgers--the State Univ., Piscataway, NJ (USA) 

Crystallization in mixed alkali silicate and borosilicate glasses in 

contact with molten sodium, 6:23950 (SAND—80-2423C) 


S 


Sandia National Labs., Albuquerque, NM (USA) 

Catalytic effects in coal gasification. Quarterly report, October- 
December 1980, 6:23038 (SAND—81-0769) 

Central-receiver test facility (CRTF) cost history, 6:23341 
(SAND—80-2477) 

Commercialization of a photovoltaic concentrator; Acurex final 
report FR-80-11/AE, 6:23284 (SAND—80-7082) 

Computer aids for integrated circuit design at Sandia National 
Laboratories, 6:24036 (SAND—81-1320C) 

Crystallization in mixed alkali silicate and borosilicate glasses in 
contact with molten sodium, 6:23950 (SAND—80-2423C) 

Depth resolved measurements of hydrogen isotope exchange in 
carbon, 6:23933 (SAND—81-0302C) 

Design of photovoltaic systems for residential applications, 
6:23315 (SAND—81-1241C) 
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Distributed computing gateway (DCG) conceptual design, 
6:24829 (SAND—81-0862) 

Duopigatron ion source studies: II, 6:24588 (SAND—81-0845) 

Electromagnetic @ gun and tubular projectiles, 6:24010 (SAND— 
80-1988) 

Electron energy-distribution functions in gases, 6:24445 (CONF- 
810720—1) 

Geologic and geophysical investigations of the Zuni-Bandera 
volcanic field, New Mexico, 6:23388 (LA—8827-MS) 

Heavy Oil Program. Quarterly report, 1 July-30 September 1980, 
6:23124 (SAND—81-0578) 

Laser development for laser fusion applications. Research 
progress report, October 1979-September 1980, 6:24587 
(SAND—80-2823) 

MARCH calculations for Sequoyah, 6:23576 (SAND—81-0661C) 

New approach for assuring acceptable levels of protection from 
occupational safety and health hazards, 6:23634 (SAND—81- 
1131C) 

Non-destructive techniques to identify nuclear-fuel assemblies, 
6:23230 (SAND—81-0814) 

Nonvolatile memory technology at Sandia National Laboratories, 
6:24035 (CONF-810533—4) 

Numerical and experimental study of the ductile failure of 7075- 
T651 aluminum, 6:23913 (SAND—80-1891) 

Overview of the Sandia Central Computing Network, 6:24830 
(SAND—81-0977) 

Partial discharge testing of bulk transformer oil, 6:23459 
(SAND—81-0551C) 

Photovoltaic-system development status, 6:23310 (CONF- 
810509—37) 

Project Da Vinci: a study of long-range air pollution using a 
balloon-borne Lagrangian measurement platform. Volume I. 
Overview and data analysis. Final report, 6:24137 (SAND—78- 
0403(Vol.1)) 

Random-dot pattern recognition using moment invariants, 
6:23229 (SAND—80-2570) 

Role of site characteristics in the control of underground coal 
gasification, 6:23037 (SAND—80-2664C) 

Sun-pointing programs and their accuracy, 6:23342 (SAND—81- 
0761) 

Tar Sands Program. Quarterly report, 1 October 1980-31 
December 1980, 6:23152 (SAND—81-0562) 

Temporal decay of the optically induced properties of a small- 
polaronic solid, 6:24519 (SAND—81-1268C) 

Transmission electron diffraction of Al/Sb films before and after 
Xe irradiation, 6:23914 (SAND—81-0556) 

Use of principal components analysis for reactor accident 
consequence evaluation and a comparison with other 
techniques, 6:23577 (UCRL—86050) 

Sandia National Labs., Livermore, CA (USA) 

Computerized ultrasonic data acquisition and signal analysis 
system, 6:24034 (SAND—81-8221) 

Construction of integer-vector library routines for the Cray 
computer, 6:24831 (SAND—81-8214) 

oe Applications, Inc., Boulder, CO (USA). Plasma Research 


Theory of intense radio waves in an underdense ionosphere: 
application to solar power satellite transmissions. Final report, 
6:23313 (DOE/ER/10160—T1) 

Science Applications, Inc., La Jolla, CA (USA) 

Borehole neutron-model calculations, phase III. Final report, 
6:23162 (GJBX—149(81)) 

Direct measurement of anisotropy of hot electron rings using 
synchrotron emission, 6:24567 (SAI—023-81-191-LJ) 

Technical progress report for application of numerical simulation 
methodology to automotive combustion, 6:23822 (DOE/ET/ 
15397—T4) 

Science Applications, Inc., Oak Ridge, TN (USA) 

Inventory of United States forest growth models, 6:23283 
(ORNL/Sub—80/13819/1) 

Science Applications, Inc., Palo Alto, CA (USA) 

Utility-oriented approach for root-cause analysis of power plant 
equipment problems. Final report, 6:23420 (EPRI-CS—1832) 

Science Research Council, Daresbury (UK). Daresbury Lab. 

Current research at NBS using synchrotron radiation at SURF- 

II, 6:24440 (CONF-801111—42) 
Shelltech Associates, Stanford, CA (USA) 

Stress analysis for spherically curved glass reflectors, 6:23375 

(SAND—81-7015) 
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Singer Co., Fairfield, NJ (USA) 

Analytical selection of marketable SAHP systems. Final report, 
September 30, 1977-December 31, 1979, 6:23350 (DOE/CS/ 
31467—T2) 

Solar Energy Research Inst., Golden, CO (USA) 

Development of high-efficiency cascade solar cells, 6:23290 
(SERI/PR—8136-1-T3) 

Evaluation of conventional electric power generating industry 
quality assurance and reliability practices, 6:23316 (SERI/ 
TR—742-784) 

Industrial applications of solar-wind hybrid systems, 6:23371 
(SERI/TP—35-096) 

Performance analysis of dedicated heat-pump water heaters in an 
office building, 6:23717 (SERI/TP—721-1198) 

Photoelectronic properties of zinc phosphide crystals, films and 
heterojunctions. Quarterly progress report No. 8, January 1- 
March 31, 1981, 6:23285 (SERI/PR—8031-1-T4) 
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Fluorescence in alkali-metal salts of some acyclic, resonance- 
stabilized carbanions (Lithium and potassium salts of 1,3- 
diphenylpropene and 1,5-diphenylpentadiene), 6:23978 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALLOY 800 
See INCOLOY 800 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOYS 
Corrosion 
Materials problems in fluidized-bed combustion systems. Final 
report, 6:24058 (EPRI-CS—1853) 
Creep 
Micromechanical modeling of microstructural damage in 
creeping alloys. Progress report, April 1, 1980-March 31, 
1981, 6:23903 (DOE/ER/04461—T1) 
Fatigue 
Statistical treatment of fatigue test data, 6:23900 (CONF- 
8009 114—3) 
Microstructure 
Micromechanical modeling of microstructural damage in 
creeping alloys. Progress report, April 1, 1980-March 31, 
1981, 6:23903 (DOE/ER/04461—T1) 
Oxidation 
Oxidation mechanisms for alloys in single-oxidant gases, 
6:23911 (LBL—12614) 
Strain Hardening 
Strain hardening and strain-rate hardening, 6:23898 (CONF- 
801148—7) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLUVIAL DEPOSITS 
Water 
Water contents of samples from the Nevada Test Site: total, 
free (natural state to 105°C), and more tightly bonded (105 
to 700°C), 6:24216 (UCRL—S53130) 
ALPHA PARTICLES 
Bibliographies 
Alpha particles. 1974-july, 1980 (citations from the 
international aerospace abstracts data base). Report for 1974- 
jul 80, 6:24563 (PB—80-815939) 
Energy Losses 
Toward a theory of the initiation of cancer by ionizing 
radiation: track structure analysis for electrons and alpha 
particles in water, 6:24439 (CONF-800944—8) 
Radiotherapy 
Pituitary irradiation program, 6:24329 (LBL—11700) 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALTERNATORS 
Design 
Compensated pulsed alternator--preliminary test results, 
6:24751 
ALUMINA 
See ALUMINIUM OXIDES 
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ALUMINIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Corrosion Inhibitors 

Corrosion inhibition in systems of lithium with nickel-bearing 

alloys, 6:24816 
Corrosion Protection 

Corrosion control manual for aluminum solar-collector panels 
using glycol-water solutions for heat transfer/freeze 
protection, 6:23373 (DOE/CS/31072—1) 

Ductility 

Numerical and experimental study of the ductile failure of 

7075-T651 aluminum, 6:23913 (SAND—80-1891) 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX—163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GIBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 


AMBIENT TEMPERATURE 
Monthly Variations 


data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

Melting 

Pulverized coal firing of aluminum melting furnances. 
Quarterly technical report, January 1, 1980-March 31, 1980, 
6:23075 (DOE/CS/40037—T4) 

Pulverized coal firing of aluminum melting furnaces. Second 
annual technical progress report, July 1979-June 1980, 
6:23074 (DOE/CS/40037—T3) 

Permeability 

Permeation of tritium through aluminum with oxide films, 

6:23923 
Physical Radiation Effects 

Transmission electron diffraction of Al/Sb films before and 

after Xe irradiation, 6:23914 (SAND—81-0556) 
ALUMINIUM ALLOYS 
Agglomeration 
Agglomeration in Li-Al alloy electrodes, 6:23612 (CONF- 
8010159—5) 
Chemical Composition 
High weldability nickel-base superalloy (Patent), 6:23918 
Microstructure 

X-ray diffraction studies of the structure of La-Al-Ga alloys, 

6:23892 (CALT—822-121) 
Oxidation 

Alumina-scale adherence to CoCrA\ alloys and coatings, 
6:23910 (LBL—12421) 

Internal oxidation and sulfidation of iron-based binary alloys (1 
or 5% Al or Cr), 6:23034 (LBL—12785) 

Permeability 

Review of fusion-related experimentation on blanket/tritium 
processing and hydrogen isotope migration at the Argonne 
National Laboratory, 6:24597 

Physical Radiation Effects 

Summary of titanium studies in support of fusion energy, 

6:23906 (DOE/ET/52039—T1) 
Sulfidation 

Internal oxidation and sulfidation of iron-based binary alloys (1 

or 5% Al or Cr), 6:23034 (LBL—12785) 
ALUMINIUM COMPOUNDS 
Chemical Reaction Kinetics 

Reduction kinetics and microstructures of Al** -containing 

cobalt ferrites, 6:23980 
Reduction 

Reduction kinetics and microstructures of Al* -containing 

cobalt ferrites, 6:23980 
ALUMINIUM OXIDES 
Chemical Analysis 

Determination of B and Li in nuclear materials by secondary- 

ion mass spectrometry, 6:23961 (CONF-810548—2) 
Crystal Structure 

Structures of four fast-ion conductors by single-crystal 
neutron-diffraction analysis: Zn-stabilized NaB-alumina and 
Mg-stabilized Na-, K-, and AgB-aluminas, 6:23931 (CONF- 
810566—3) 

Electrophoresis 

Electrophoretic behavior of silica-bearing alumina surfaces, 

6:23935 
Materials Recovery 

Advanced research and technology: direct utilization - 
recovery of minerals from coal fly ash. Technical progress 
report, 1 January 1981-31 March 1981, 6:23048 (IS—4771) 

Phase Diagrams 

Stability of SiC, SisNs, Siz N20, SIALON and chromium oxide- 
containing refractories in coal-gasification environments. 
Final report, 6:23011 (DOE/ET/10476—T1) 

AMBIENT TEMPERATURE 
Monthly Variations 
_ Columbia River monitoring, 6:24214 (PNL—3728) 
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AMERICIUM 
Adsorption 
Sorption-desorption studies on tuff III. A continuation of 
studies with samples from Jackass Flats and Yucca 
Mountain, Nevada, 6:23219 (LA—8747-MS) 
AMERICIUM 241 
Radioecological Concentration 
Americium-241 in surface soil associated with the Hanford site 
and vicinity, 6:24182 (PNL—3731) 
Uptake 
Dynamics of radionuclide exchange in the calcareous algae 
Halimeda at Enewetak Atoll, 6:24347 
AMERICIUM ISOTOPES 
Radionuclide Migration 
Predicting radionuclide leaching from root zone soil for 
assessment applications, 6:24175 (CONF-810606—44(Draft)) 
AMES TEST 
See MUTAGEN SCREENING 
AMINES 
See also TETA 
Metabolism 
Sensitive hepatocyte-mediated assay for the metabolism of 
nitrosamines to mutagens for mammalian cells, 6:24390 
Toxicity 
Method for rapid scoring of respiratory tumors in hamsters, 
6:24395 
AMINOGLYCIDES 
See AMINES 
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Localization 
Uptake, depuration, and distribution of selenium in Daphnia 
and its effects on survival and ultrastructure, 6:24326 
Biological Radiation Effects 
Cancer treatment program, 6:24372 (LBL—11700) 
Cellular radiobiology of heavy-ion beams, 6:24339 (LBL— 
11700) 
Microdosimetry and its application to biology, 6:24352 
Biological Recovery 
Recovery after exposure to near-ultraviolet light of cells 
containing 5-bromodeoxyuridine (V79 Chinese hamster 
cells), 6:24345 


Transformation of rat tracheal epithelial cells by 
benzo(a)pyrene and its metabolites, 6:24394 
Growth 
Lack of effect of 60-Hertz fields on growth of cultured 
mammalian cells, 6:24412 (LA—8831-MS) 
Ion Microscopy 
Heavy-ion microscopy, 6:24262 (LBL—11700) 
Changes 


Ultrastructural characteristics of carcinogen-induced 
nondysplastic changes in tracheal epithelium, 6:24392 
ANIMAL SHELTERS 
Heat Recovery Equipment 
Heat recovery as applied in Scandanavia, 6:23740 
Ventilation Systems 
Heat recovery as applied in Scandanavia, 6:23740 
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AMMUNITION 
Reliability (See also specific animal names.) 
Primer initiation. Final report, 6:24115 (BDX—613-2451) See also AQUATIC ORGANISMS 
Testing Radiosensitivity 
Primer initiation. Final report, 6:24115 (BDX—613-2451) Health effects of low-level radiation, 6:24320 (CONF-810606— 
AMORPHOUS STATE 47) 
Charge Transport ANL 
Theory of amorphous semiconductors, 6:24521 (Argonne National Laboratory.) 
Electronic Structure Tandem Electrostatic Accelerators 
Theory of amorphous semiconductors, 6:24521 1979-1980 tandem accelerator report, 6:24077 (CONF- 
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ANAEROBIC DIGESTION 
Economics 

Celanese experience with anaerobic filters, 6:23762 

(ANL/CNSV-TM—S0) 
Energy Balance 

Anaerobic fluidized bed treatment of thermal sludge 

conditioning decant liquor, 6:23798 (ANL/CNSV-TM—S0) 
Environmental Engineering 

Anaerobic filters: an energy plus for wastewater treatment, 
6:23760 (ANL/CNSV-TM—S0) 

Anaerobic expanded bed treatment of wastewater, 6:23246 
(ANL/CNSV-TM—S0) 

Celanese experience with anaerobic filters, 6:23762 
(ANL/CNSV-TM—S0) 

Comparison of the response of methanogens to toxicants: 
anaerobic filter vs suspended growth systems, 6:24367 
(ANL/CNSV-TM—S0) 

Comparison of anaerobic vs aerobic treatment of 
pharmaceutical waste, 6:23761 (ANL/CNSV-TM—50) 

Methane fermentation toxicity response: contact mode, 6:24366 
(ANL/CNSV-TM—S0) 

New observations with anaerobic fixed film reactors, 6:24038 
(ANL/CNSV-TM—S0) 

Performance of anaerobic filters under transient loading and 
operating conditions, 6:23797 (ANL/CNSV-TM—S0) 

Treatment of high strength wastes by an anaerobic filter, 
6:23763 (ANL/CNSV-TM—S0) 

Feasibility Studies 

Small scale production of biofuels: a feasibility assessment, 

6:23256 
ANEMIAS 
Radiosensitivity Effects 
Increased radiosensitivity of a subpopulation of T-lymphocyte 
progenitors from patients with Fanconi’s anemia, 6:24344 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 


See also CLONE CELLS 
STEM CELLS 


8010111—3) 
Van de Graaff Accelerators 

1979-1980 tandem accelerator report, 6:24077 (CONF- 
8010111—3) 

ANNIE EVENT 
Fallout Deposits 

Calculated nuclide compositions and gamma-ray exposure rates 
for fallout from the HARRY, SMOKY, and ANNIE events, 
6:24184 (UCID— 18870) 

ANODES 
Fabrication 

Lithium-aluminium-iron electrode composition (Patent), 

6:23619 
Materials 

Lithium-aluminium-iron electrode composition (Patent), 

6:23619 
ANOXIA 
Toxicity 
In vitro electrophysiology of CNS neurotoxicity to 
environmental pollutants, 6:24380 (LBL—11700) 
ANTARES FACILITY 
Beam Shaping 
Antares beam alignment system, 6:24819 
ANTIMONY 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 
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Physical Radiation Effects 
Transmission electron diffraction of Al/Sb films before and 
after Xe irradiation, 6:23914 (SAND—81-0556) 
ANTINEOPLASTIC DRUGS 


See also BLEOMYCIN 
DOXORUBICIN 


Biological Effects 
Cancer treatment program, 6:24372 (LBL—11700) 
Fluorescence 
Laser fluorescence detection for high-performance liquid 
chromatography, 6:23962 (IS-T—933) 
Liquid Column Chromatography 
Laser fluorescence detection for high-performance liquid 
chromatography, 6:23962 (IS-T—933) 
ANTIOXIDANTS 
Toxicity 
Pulmonary fibrosis: a possible mechanism, 6:24407 
ANTRIM SHALES 
See BLACK SHALES 
ANTS 
See INSECTS 
APARTMENT BUILDINGS 
Solar Water Heating 
Facilities Development, San Diego, California solar energy 
system performance evaluation, January 1980-December 
1980, 6:23364 (SOLAR/1017—80/14) 
APES 
Lipoproteins 
New plasma lipoproteins identified in pedigreed baboons on 
cholesterol diet, 6:24250 (LBL—11700) 
APOLIPOPROTEINS 
Electrophoresis 
Plasma lipoproteins in the human neonate, 6:24247 (LBL— 
11700) 
APPALACHIAN MOUNTAINS 
Magma 
Cortlandt-Beemerville magmatic belt: a probable late Taconian 
alkalic cross trend in the central Appalachians, 6:24425 
APPARATUS 
See EQUIPMENT 
AQUACULTURE 
Solar Process Heat 
Application of solar hot water and geothermal principles to 
closed-cycle aquaculture. Final report, 6:23359 
(DOE/RS5S/10253—1) 
Solar Water Heating 
Application of solar hot water and geothermal principles to 
closed-cycle aquaculture. Final report, 6:23359 
(DOE/R5/10253—1) 
AQUATIC ECOSYSTEMS 
Baseline Ecology 
Coastal ecosystems of the southeastern United States, 6:24201 
(CONF-800273—) 


Review of Pacific Northwest Laboratory research on aquatic 
effects of hydroelectric generation and assessment of 
research needs, 6:23259 (PNL—3816) 

Radionuclide Migration 

Integrated study of the behavior of transuranic elements in the 

marine environment, 6:24213 (DOE/EV/10306—T1) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 


See also BENTHOS 
FISHES 


Photosynthesis 
Variation of photosynthesis in Elodea densa with pH and/or 
high CO: concentrations, 6:24408 
Productivity 
Interactive effects of temperature and nutrients on periphyton 
assemblages from a low-pH South Carolina stream, 6:24364 
(DP-MS—81-47) 
AQUIFERS 
Annual Energy Storage 
A geochemical method for determining heat history of retorted 
shale oil. Technical report, 6:23379 (AD-A—088909) 
Heat transport in groundwater systems. volume i. finite 
element model. Technical report, 6:23380 (PB—81-104127) 


ARSENIC 
X-Ray Fluorescence Analysis 


Heat transport in groundwater systems. Volume II. Laboratory 

model. Technical report, 6:23381 (PB—81-104135) 
Heat Transfer 

A geochemical method for determining heat history of retorted 
shale oil. Technical report, 6:23379 (AD-A—088909) 

Heat transport in groundwater systems. volume i. finite 
element model. Technical report, 6:23380 (PB—81-104127) 

Heat transport in groundwater systems. Volume II. Laboratory 
model. Technical report, 6:23381 (PB—81-104135) 

Maximum Permissible Concentration 

Reduction of tritium concentration in an aquifer (Mound 

Laboratory environs), 6:24217 
Sensible Heat Storage 

A geochemical method for determining heat history of retorted 

shale oil. Technical report, 6:23379 (AD-A—088909) 
ARCHAEOLOGICAL SITES 
Exploration 

Prehistoric occupation of the Killen Electric Generating 
Station near Wrightsville, Adams County, Ohio. Volume I. 
Final report 1977-79, 6:23428 (PB—81-102170) 

ARGON 
Atom-Atom Collisions 

Low energy atomic collisions. Final report 1 oct 77-30 apr 80, 

6:24436 (AD-A—088748) 
Breakdown 

Paschen characteristics of gases in a crossed magnetic field, 

6:23474 
Electrical Properties 

Properties of argon-ethane/methane mixtures for use in 

proportional counters, 6:24099 
Impurities 

Properties of argon-ethane/methane mixtures for use in 

proportional counters, 6:24099 
Mass Spectroscopy 

Systematic error in isotopic analysis of noble gas mixtures, 

6:23965 (MLM—2833(op)) 
Photoelectron Spectroscopy 
Current research at NBS using synchrotron radiation at SURF- 
II, 6:24440 (CONF-801111—42) 
Thermal Degradation 
Thermal aging of dielectric gases, 6:23488 
ARGON IONS 
Radiotherapy 

Treatment of cancer with heavy charged particles, 6:24341 
(LBL—11700) 

Tumor radiobiology studies with heavy charged-particle 
beams, 6:24333 (LBL—11700) 

ARGONNE NATIONAL LABORATORY 
See ANL 
ARIZONA 
Geothermal Energy 

Evaluation of geothermal energy in Arizona. Quarterly topical 
progress report, January 1, 1980-March 31, 1981, 6:23392 
(DOE/RA/50076—T4) 

Volcanic Rocks 

Location, age, and rock type of volcanic rocks younger than 5 
million years in Arizona and New Mexico, 6:23384 (LA— 
8820-MS) 

ARKANSAS 
Renewable Energy Sources 
Arkansas community energy study handbook (Report), 6:23673 
ARSENIC 
Absorption Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 





ARSENIC 
X-Ray Fluorescence Analysis 


special study area, vernal NTMS quadrangle, 

Utah/Colorado, including concentrations of forty-six 

additional elements, 6:23182 (GJBX—173(81)) 
ASBESTOS 


Mesothelioma relative to asbestos, radiation, and 
methylcholanthrene (Rats; x-ray), 6:24346 
Electron Microscopy 
Bibliography of selected reports on electron microscopy and 
its use in monitoring asbestos. Final report 1 Jan 68-1 Jun 80, 
6:24131 (PB—81-102725) 
Radiosensitivity Effects 
Mesothelioma relative to asbestos, radiation, and 
methylcholanthrene (Rats; x-ray), 6:24346 
ASDEX TOKAMAK 
Neutral Atom Beam Injection 
Beam line design for the ASDEX-injection, 6:24788 
Power Supplies 
Hv-power supply for neutral-injection experiments wendelstein 
vii and asdex, 6:24746 
ASH SEPARATORS 
See INERTIAL SEPARATORS 
ASHES 
See also FLY ASH 
Chemical Composition 
Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 
Volcanic ash: analysis of human lung specimens, 6:24414 
(LBL—11700) 
Inhalation 
Volcanic ash: analysis of human lung specimens, 6:24414 
(LBL—11700) 
Materials Handling 
Georgetown Univ. AFB supporting systems: balance of plant 
considerations, 6:24047 (CONF-8010187—) 
ASPHALTENES 
Deposition 
Investigation of possible mechanisms by which carbon dioxide 
might damage oil reservoirs, 6:23097 (DOE/BETC/IC— 
80/3(Vol.3)) 
Fluorescence 
Laser fluorescence detection for high-performance liquid 
chromatography, 6:23962 (IS-T—933) 
Liquid Column Chromatography 
Laser fluorescence detection for high-performance liquid 
chromatography, 6:23962 (IS-T—933) 
ASTROCYTOMAS 
See NEOPLASMS 
ATLANTIC OCEAN 
See also NORTH SEA 
Coastal Regions 
Atlantic coast ecological inventory. user’s guide and 
information base. Final report, 6:24174 (PB—81-102964) 
ATMOSPHERIC CHEMISTRY 
Tracer Techniques 
Environmental tritium applications to atmospheric and 
oceanographic research, 6:24155 
ATMOSPHERIC EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOM-MOLECULE COLLISIONS 
Dissociation 
Theoretical study of state-to-state collisions. Final scientific 
report 1 may 79-30 apr 80, 6:24435 (AD-A—088746) 
ATOMS 
Photoelectron Spectroscopy 
Current research at NBS using synchrotron radiation at SURF- 
II, 6:24440 (CONF-801111—42) 
AURORAE 
Electron Precipitation 
Evaluation of some geophysical events on 22 September 1979, 
6:24434 (LA—8672) 
AUSTENITIC STEELS 
Ductility 
Hydrogen in stainless steels: isotopic effects on mechanical 
properties, 6:23919 
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Standards 
Pipe and tubing for nuclear and other special applications 
(ASME SA-655 with additional requirements), 6:23534 (NE- 
M—3-34T(4/81)(Rev.)) 
Tensile Properties 
Hydrogen in stainless steels: isotopic effects on mechanical 
properties, 6:23919 
AUTOMOBILES 
Aerodynamics 
Contribution of aerodynamics to fuel-economy improvements 
in future passenger cars, 6:23863 
Trends in vehicle aerodynamic improvements and their effect 
on performance and fuel economy, 6:23862 
Air Pollution Control 
LAERy of being RACT-up, of BACT into a corner again, 
6:24162 
Automotive Fuels 
A study of the effects of fuel switching on catalyst equipped 
vehicles. Final report, 6:23882 (PB—81-102808) 
Improvements in automotive fuel economy, 6:23860 
Catalytic Converters 
Restorative maintenance evaluation of high mileage, catalyst- 
equipped vehicles. Final report, 6:23881 (PB—81-102790) 
t 


Energy-storage systems for automobile propulsion. Volume 3. 
Automotive propulsion systems. Final report, 6:23816 
(UCRL—53053-80(Vol.3)) 

Transition to the post-1985 motor vehicle, 6:23819 

Design 

Energy-storage systems for automobile propulsion. Volume 3. 
Automotive propulsion systems. Final report, 6:23816 
(UCRL—53053-80(Vol.3)) 

Economic Impact 

Energy-storage systems for automobile propulsion. Volume 4. 
National impact issues. Final report, 6:23817 (UCRL—53053- 
80(Vol.4)) 

Energy Storage Systems 

Energy-storage systems for automobile propulsion. Volume 1. 
Overview and findings. Final report, 6:23814 (UCRL— 
53053-80(Vol.1)) 

Energy-storage systems for automobile propulsion. Volume 2. 
Energy-storage devices. Final report, 6:23815 (UCRL— 
53053-80(Vol.2)) 

Energy-storage systems for automobile propulsion. Volume 3. 
Automotive propulsion systems. Final report, 6:23816 
(UCRL—53053-80(Vol.3)) 

Energy-storage systems for automobile propulsion. Volume 4. 
National impact issues. Final report, 6:23817 (UCRL—53053- 
80(Vol.4)) 

Environmental Impacts 

Energy-storage systems for automobile propulsion. Volume 4. 
National impact issues. Final report, 6:23817 (UCRL—53053- 
80(Vol.4)) 

Exhaust Gases 

A study of the effects of fuel switching on catalyst equipped 
vehicles. Final report, 6:23882 (PB—81-102808) 

Restorative maintenance evaluation of high mileage, catalyst- 
equipped vehicles. Final report, 6:23881 (PB—81-102790) 

Flywheel Energy Storage 

Approach to high-efficiency automobile powertrains with low- 
cost components and engineering models, 6:23870 

Near-term, fuel-efficient engine for automobiles and light 
trucks: the mechanical energy storage/spark-ignition engine 
hybrid power plant, 6:23852 

Fuel Consumption 

Automotive energy performance simulation, 6:23846 

Infinitely variable infinite ratio automatic transmission, 6:23878 
Fuel Economy 

1978 to 1980 Ford on-road fuel economy, 6:23759 

A study of the effects of fuel switching on catalyst equipped 
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data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 


BRAIN 
Positron Computed Tomography 


data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

Mass Spectroscopy 

Determination of B and Li in nuclear materials by secondary- 
ion mass spectrometry, 6:23961 (CONF-810548—2) 

BORON 10 

Isotope Ratio 
Determination of B and Li in nuclear materials by secondary- 

ion mass spectrometry, 6:23961 (CONF-810548—2) 
BORON 11 

Isotope Ratio 

Determination of B and Li in nuclear materials by secondary- 
ion mass spectrometry, 6:23961 (CONF-810548—2) 
BORON ALLOYS 

Crystal Field 
Effects of magnetic atoms on the properties of ternary 

superconductors, 6:23894 (CONF-800766—4) 

Superconductivity 
Precision magnetization and susceptibility measurements on 

ErRh,B, in the ferromagnetic and superconducting phases, 
6:23945 (CONF-800954—5) 
BORON CARBIDES 

Chemical Analysis 
Determination of B and Li in nuclear materials by secondary- 

ion mass spectrometry, 6:23961 (CONF-810548—2) 

Fabrication 
Fabrication and characterization of absorber pellets for FFTF 

irradiation testing, 6:23547 (HEDL-SA—2234-FP) 
BORON COMPOUNDS 
Superconductivity 
Superconductivity of new ternary borides with the lurub/sub 
2/-type structure, 6:23938 
BORON NITRIDES 
Manufacturing 
Manufacture and analysis of high purity boron nitride powder 
for nuclear fuel rod simulators, 6:23929 (CONF-801091—) 


Automated dry pressing of BN preforms, 6:23930 (CONF- 
801091—) 
BOROSILICATE GLASS 
Chemical Analysis 
Determination of B and Li in nuclear materials by secondary- 
ion mass spectrometry, 6:23961 (CONF-810548—2) 
Chemical Reactions 
Crystallization in mixed alkali silicate and borosilicate glasses 
in contact with molten sodium, 6:23950 (SAND—80-2423C) 
Crystal-Phase Transformations 
Crystallization in mixed alkali silicate and borosilicate glasses 
in contact with molten sodium, 6:23950 (SAND—80-2423C) 
Decontamination 
Decontamination processes for waste glass canisters, 6:23202 
(DP-MS—81-5) 


XPS and ion beam scattering studies of leaching in simulated 
waste glass containing uranium, 6:23217 (CONF-801124—48) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOTTOMING CYCLES 
Demonstration Programs 
Pipeline bottoming-cycle study demonstration program plan. 
Task V. Topical report, 6:23754 (GESP—836) 
BR-2 REACTOR 
In Pile Loops 
Transport of tritium from GCFR fuel bundles tested in the 
Helium Loop Mol, 6:23529 
BRAIN 
See also CEREBRUM 
Positron Computed Tomography 
Brain and heart disease studies, 6:24281 (LBL—11700) 





BRAZED JOINTS 
Positron Computed Tomography 


BRAZED JOINTS 
Nondestructive Testing 
Brazing of large section water-cooled copper conductor on 
TFTR, 6:24671 
BRAZIL 
Energy Policy 
Energy strategy on five continents, 6:23652 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 
High temperature fusion blanket for a synthetic fuel plant, 
6:24646 
High temperature blankets and power cycles for high 
efficiency power conversion, 6:24658 
Review of fusion-related experimentation on blanket/tritium 
processing and hydrogen isotope migration at the Argonne 
National Laboratory, 6:24597 
Cooling 
Electromagnetic pumping of liquid metal coolant in the fissile 
blanket of the TMHR, 6:24767 
Simple novel liquid lithium circulating system in the blanket of 
a tokamak type of thermonuclear reactor (TTNR), 6:24768 
Design 
Blanket and shield design for a commercial tokamak hybrid 
reactor (cthr), 6:24653 
Blanket module design for breeding tests in TFTR, 6:24650 
Cylindrical module first wall blanket concept, 6:24654 
Thermal and hydraulic analysis of a helium-cooled blanket and 
first wall design concept for tokamaks, 6:24644 
Tritium-breeding fusion blanket concept with boiling-water 
coolant, 6:24645 
Heat Transfer 
Heat transfer test data of a 61-rod electrically heated LMFBR 
blanket assembly mockup and their use for subchannel code 
calibration, 6:23533 
Liquid metal boiling in a magnetic field, 6:24659 
Hydraulics 
Heat transfer test data of a 61-rod electrically heated LMFBR 
blanket assembly mockup and their use for subchannel code 
calibration, 6:23533 
Impurities 
Impurity control system for the STARFIRE commercial 
fusion reactor, 6:24656 
Simulators 
Design, construction, characterization and performance of 
LMFBR blanket assembly simulator rods, 6:23518 (CONF- 
801091—) 
Thermodynamic Properties 
Decay heat properties of fusion-fission hybrid mobile blankets, 
6:24649 
Tritium Recovery 
Tritium recovery from solid breeders: implications of the 
existing data, 6:24603 
BRINES 
Corrosive Effects 
Incipient processes in the corrosion of mild steel in 90°C 
hypersaline geothermal brine, 6:23401 
Fluid Injection 
Geothermal injection monitoring project, 6:23395 (UCID— 
19066) 
Research Programs 
Geothermal injection monitoring project, 6:23395 (UCID— 
19066) 
Scaling 
Incipient processes in the corrosion of mild steel in 90°C 
hypersaline geothermal brine, 6:23401 
Viscosity 
Polyacrylamide polymer viscosity as a function of brine 
composition, 6:23117 (DOE/BETC/RI—80/12) 
BROMINE 
Photoelectrolysis 
Visible light-driven generation of chlorine and bromine. 
photooxidation of chloride and bromide in aqueous solution 
at illuminated n-type semiconducting molybdenum diselenide 
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and molybdenum disulfide electrodes. Technical report, 
6:23268 (AD-A—088606) 
BROMODEOXYURIDINE 
See BUDR 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
Performance 
AGS 20th anniversary celebration, 6:24066 (BNL—51377) 
Research 
AGS 20th anniversary celebration, 6:24066 (BNL—51377) 
BRUCE-1 REACTOR 
Primary Coolant Circuits 
Study of tritium control in CANDU nuclear power stations, 
6:23514 
Radioactive Effluents 
Study of tritium control in CANDU nuclear power stations, 
6:23514 
BUBBLES 
Size 
Semi-empirical prediction of bubble diameter in gas fluidized 
beds, 6:24033 
BUDR 
(Bromodeoxyuridine.) 
Mutagenesis 
Mutagenesis in mammalian cells, 6:24382 (LBL—11700) 
Radiosensitivity Effects 
Recovery after exposure to near-ultraviolet light of cells 
containing 5-bromodeoxyuridine (V79 Chinese hamster 
cells), 6:24345 
BUILDING CODES 
Standards 
Committee proposed residential building standards, 6:23719 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
FEDERAL BUILDINGS 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
Air Infiltration 
Air infiltration in buildings, 6:23713 (LBL—10712) 
Economics 
Energy performance standards: the economic issues, 6:23718 
Energy Conservation 
Conserving energy in new buildings: analysis of nonregulatory 
policies, 6:23716 (PNL—3820) 
Energy Consumption 
Nonresidential building energy consumption survey. Final 
report, 6:23710 (DOE/EIA—0288) 
Energy Efficiency Standards 
Energy performance standards: the economic issues, 6:23718 
Energy Management 
Non-computerized approach to energy management, 6:23733 
Fuel Economy 
Energy performance standards: the economic issues, 6:23718 
Photovoltaic Power Supplies 
Photovoltaic systems design and performance, 6:23317 
Solar Space Heating 
Photovoltaic systems design and performance, 6:23317 
Specifications 
Plant control building design requirements specification 
(RADL Item 7-26), 6:23334 (DOE/SF/10499—T24) 
BUNDLE DIVERTORS 
Structural analysis of ISX-B with a bundle divertor, 6:24642 
Design 
Design of the bundle divertor experiment for the ISX-B 
tokamak, 6:24628 
Design of an advanced bundle divertor for the demonstration 
tokamak hybrid reactor, 6:24648 
DITE tokamak bundle divertor (MK ID), 6:24681 
BURNERS 


See also FLUIDIZED-BED COMBUSTORS 
OIL BURNERS 


Wood 
Wood energy systems: an assessment, 6:23790 
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BUSES 
Fuel Consumption 
Joint ATA/SAE in-service fuel consumption test procedures: 
Types I and II, 6:23844 
Fuel Economy 
Drive systems with brake-energy recovery, 6:23854 
Gas Turbine Engines 
Intercity gas turbine-powered bus demonstration program, 
6:23843 
Regenerative Braking 
Drive systems with brake-energy recovery, 6:23854 
BUTANE 
Oxidation 
Fundamental and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report, March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 
Phase Studies 
Development of a method for evaluating carbon dioxide 
miscible flooding prospects, 6:23102 (DOE/BETC/IC— 
80/3(Vol.3)) 
BUTANOLS 
Phase Studies 
Phase boundary curves in toluene, 1-butanol, and aqueous 
sodium alkylbenzenesulfonate systems, 6:23982 
BUTENES 
Oxidation 
Fundamental! and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report, March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYLENES 
See BUTENES 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
Fuel Pins 
Manufacture and testing of fuel pin simulators for use in 
sodium and water environments (PWR; BWR; LMFBR), 
6:23505 (CONF-801091—) 
Fuel Rods 
Tritium inventory and release from core materials, 6:23507 
Reactor Components 
Applications of Cox’s proportional hazards model to light 
water reactor component failure data, 6:23573 (LA—8834- 
SR) 


CADMIUM 
Biological Effects 

Dynamics of cadmium-stressed plankton communities, 6:24401 

Effects of environmental po!lutants on steroid hormone 
mechanisms, 6:24374 (LBL—11700) 

Etiological role of cadmium in hypertension in an animal 
model (Rats), 6:24396 

Distribution 

Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

Tissue Distribution 

Etiological role of cadmium in hypertension in an animal 

model (Rats), 6:24396 
X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 


CALCIUM 
Emission 


Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

CADMIUM SULFIDE SOLAR CELLS 
Carrier Mobility 
Carrier transport through heterojunction solar cells., 6:23305 
Fabrication 

Spray solar cell research: CdS/Cu2S cells by ion exchange- 
CSD. Fifth quarterly report, September 1-November 30, 
1980, 6:23289 (SERI/PR—8104-1-T1) 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Fourth quarterly report, June 1, 1979-August 31, 1979, 
6:23288 (SERI/PR—8062-1-T 10) 

Optical Properties 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Fourth quarterly report, June 1, 1979-August 31, 1979, 
6:23288 (SERI/PR—8062-1-T10) 

Performance 

Spray solar cell research: CdS/Cw2S cells by ion exchange- 
CSD. Fifth quarterly report, September 1-November 30, 
1980, 6:23289 (SERI/PR—8104-1-T1) 

Testing 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Fourth quarterly report, June 1, 1979-August 31, 1979, 
6:23288 (SERI/PR—8062-1-T 10) 

CAES 
See COMPRESSED AIR ENERGY STORAGE 
CALCIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Chemical Reactions 

Location and nature of calcium-binding sites in salivary acidic 

proline-rich phosphoproteins, 6:24255 
Distribution 

Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangie, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) - 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX—162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 





CALCIUM 
Emission 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX— 161-81) 

Monitoring 

Study of atmospheric-pollution scavenging. Nineteenth 

progress report, 6:24123 (DOE/EV/01199—T1) 
CALCIUM 45 
Metabolism 

Sequestration of **Ca** by mitochondria from rabbit heart, 
liver, and kidney after doxorubicin or digoxin/doxorubicin 
treatment, 6:24360 

CALCIUM CARBONATES 
Precipitation 

Investigation of possible mechanisms by which carbon dioxide 
might damage oil reservoirs, 6:23097 (DOE/BETC/IC— 
80/3(Vol.3)) 

CALCIUM CHLORIDES 
Latent Heat Storage 
Heat storage utilizing Thermol 81 energy storage, 6:23382 
CALCIUM OXIDES 
See also PEROVSKITE 


Diagrams 
Stability of SiC, Sis Ns, SizN2O, SIALON and chromium oxide- 
containing refractories in coal-gasification environments. 
Final report, 6:23011 (DOE/ET/10476—T1) 
CALCIUM SULFATES 
Precipitation 
Investigation of possible mechanisms by which carbon dioxide 
might damage oil reservoirs, 6:23097 (DOE/BETC/IC— 
80/3(Vol.3)) 
CALIFORNIA 


See also GEYSERS GEOTHERMAL FIELD 
IMPERIAL VALLEY 
LOS ANGELES 


Building Codes 
Committee proposed residential building standards, 6:23719 
Geothermal Resources 
Resource assessment of low- and moderate-temperature 
geothermal waters in Calistoga, Napa County, California. 
Report of the second year, 1979 to 1980 of the US 
Department of Energy-California State-Coupled Program for 
reservoir assessment and confirmation, 6:23386 
(DOE/ET/27035—T1) 
Public Utilities 
Status of proposed energy projects, 6:23667 
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Resource Recovery Facilities 
Status of proposed energy projects, 6:23667 
Synthetic Fuels Industry 
Status of proposed energy projects, 6:23667 
Water Resources 
Status of proposed energy projects, 6:23667 
CALIFORNIUM 252 
Neutron Sources 
Preliminary investigation of *°*Cf-driven neutron noise analysis 
for subcritical fuel solution systems, 6:23188 (CONF- 
810606—41) 
CANADA 
Energy Conservation 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
Energy Policy 
Canada’s new national energy program on oil and gas: what 
are the main provisions. What are the reactions so far, 
6:23135 (UCID—19052) 
Oil Fields 
Geological explanation for the variation in fluid properties 
across the Pembina Cardium field, 6:23081 
Petroleum Geology 
Geological explanation for the variation in fluid properties 
across the Pembina Cardium field, 6:23081 
Transportation Sector 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also BRUCE-] REACTOR 
Fuel Rods 
Development of electrically heated fuel elements in Canada, 
6:23513 (CONF-801091—) 
Primary Coolant Circuits 
Design options for improving tritium control at CANDU 
nuclear generating stations, 6:23515 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPSULES 
Ruptures 
Migration of strontium-90 from a strontium-90 fluoride deep 
ocean source, 6:23209 (PNL—3805) 
CARBANIONS 
Photochemistry 
Oxidative coupling by photo-induced electron ejection from 
carbanions, 6:23988 (DOE/ER/05528—27) 
Visible light-induced electron ejection from anions, 6:23270 
(DOE/ER/05528—28) 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 
Catalytic Effects 
Kinetics and mechanism for the catalytic oxidation of sulfur 
dioxide on carbon in aqueous suspensions, 6:23979 
Chemical Reactions 
Study of combustion and flame processes initiated by IR-laser- 
induced absorption. Annual progress report, January 1, 1981- 
December 31, 1981 (CH + O2; Cs + NO), 6:23998 
(DOE/ER/04695—T 1) 
Combustion Kinetics 
Combustion of a solid particle, 6:23077 (DOE/ET/11056—T3) 
Weak burning and gas-phase ignition about a carbon particle in 
an oxidizing atmosphere, 6:23076 (DOE/ET/11056—T3) 
Ion Implantation 
Depth resolved measurements of hydrogen isotope exchange in 
carbon, 6:23933 (SAND—81i-0302C) 
Vibrational States 
Resonance Raman spectroscopy of chemically modified and 
isotopically labelled purple membranes: I. A critical 
examination of the carbon-nitrogen vibrational modes, 
6:24310 
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CARBON 11 
Ion Beams 
High-energy beams of radioactive nuclei and their biomedical 
applications, 6:24290 (LBL—11700) 
Radiopharmaceuticals 
Brain and heart disease studies, 6:24281 (LBL—11700) 
CARBON 12 BEAMS 
Radiotherapy 
Recent advances in pituitary research, 6:24330 (LBL—11700) 
Tumor radiobiology studies with heavy charged-particle 
beams, 6:24333 (LBL—11700) 
CARBON 12 TARGET 
Muon Reactions 
Deep inelastic muon scattering on carbon at large Q*, 6:24454 
(CONF-790885—) 
CARBON 13 
Isotopic Exchange 
Mechanism of the Fischer-Tropsch reaction. The chain 
propagation step, 6:23252 
CARBON COMPOUNDS 
Breakdown 
Prediction of electrical breakdown carbonization of gases and 
gas mixtures, 6:23489 
Carbonization 
Prediction of electrical breakdown carbonization of gases and 
gas mixtures, 6:23489 
CARBON CYCLE 
Mathematical Models 
Land use and energy scenarios affecting the global carbon 
cycle, 6:24143 
CARBON DIOXIDE 
Investigation of possible mechanisms by which carbon dioxide 
might damage oil reservoirs, 6:23097 (DOE/BETC/IC— 
80/3(Vol.3)) 
Adsorption 
Determination of the effects of sulfur dioxide on recovery 





CARBON FLUORIDES 
Thermal Degradation 


Recovery 

Determination of the effects of sulfur dioxide on recovery 

systems for CO2, 6:23105 (DOE/BETC/IC—80/3(Vol.3)) 
Solubility 

Carbon dioxide for the recovery of crude oil, 6:23103 
(DOE/BETC/IC—80/3(Vol.3)) 

CO, and carbonate chemistry applied to geothermal 
engineering. Guidance for interpreting and using chemical 
data about geothermal resources, 6:23399 (LBL—11509) 

Storage 

Alternative concepts for supply carbon dioxide for enhanced 
oil recovery projects, 6:23099 (DOE/BETC/IC— 
80/3(Vol.3)) 

Transport 

Alternative concepts for supply carbon dioxide for enhanced 
oil recovery projects, 6:23099 (DOE/BETC/IC— 
80/3(Vol.3)) 


CARBON DIOXIDE INJECTION 


Microscopic study of oil recovery by carbon dioxide (Effects 
of COs: slug size and formation dip on oil recovery), 6:23101 
(DOE/BETC/IC—80/3(Vol.3)) 

Field Tests 

CO: injection mini-test in a low-permeability carbonate 
reservoir, 6:23087 (DOE/BETC/IC—80/3(Vol.3)) 

Enhanced oil recovery by COz miscible displacement in the 
Little Knife Field, Billings County, North Dakota, 6:23089 
(DOE/BETC/IC—80/3(Vol.3)) 

Investigations of enhanced oil recovery through use of carbon 
dioxide, 6:23093 (DOE/BETC/IC—80/3(Vol.3)) 

Oil recover by carbon dioxide injection, Granny's Creek Field, 
West Virginia, 6:23088 (DOE/BETC/IC—80/3(Vol.3)) 

Oil recovery by carbon dioxide injection, Rock Creek Field, 
Roane County, West Virginia, 6:23090 (DOE/BETC/IC— 
80/3(Vol.3)) 

Weeks Island S sand reservoir B gravity stable miscible CO. 
displacement, Iberia Parish, Louisiana, 6:23091 


systems for CO2, 6:23105 (DOE/BETC/IC—80/3(Vol.3)) (DOE/BETC/IC—80/3(Vol.3)) 
Availability Kinetics 
Alternative concepts for supply carbon dioxide for enhanced Carbon dioxide for the recovery of crude oil, 6:23103 
oil recovery projects, 6:23099 (DOE/BETC/IC— (DOE/BETC/IC—80/3(Vol.3)) 
80/3(Vol.3)) Mathematical Models 
Biological Effects Development and verification of simplified prediction models 
Variation of photosynthesis in Elodea densa with pH and/or for enhanced-oil-recovery application. Monthly technical 
high CO: concentrations, 6:24408 progress report for the period May 1981, 6:23083 
Breakdown (DOE/BC/10327—6) 
Electrical breakdown studies of SFs/CO2/ fluorocarbon Site Selection 
mixtures, 6:23475 Target reservoirs for carbon dioxide miscible flooding, 6:23092 
Chemistry (DOE/BETC/IC—80/3(Vol.3)) 


CO: and carbonate chemistry applied to geothermal CARBON DIOXIDE LASERS 
engineering. Guidance for interpreting and using chemical Design 
data about geothermal resources, 6:23399 (LBL—11509) Design and construction of a short-pulse front end for a large 
Electronic Structure COy laser, 6:24018 (LA-UR—81-1441) 
Using an electrostatic accelerator to determine the Equipment Protection Devices 
stereochemical structures of molecular ions, 6:24441 (CONF- Passive retropulse protection through enhanced optical 
801111—43) breakdown, 6:24017 (LA-UR—81-1440) 
Environmental Impacts Frequency Control 
Land use and energy scenarios affecting the global carbon Absolute frequencies of lasing transitions in seven Coz isotopic 
cycle, 6:24143 species, 6:24028 
Methanation Operation 
Preparation of a coal-conversion-systems technical data book. Study of selective absorbers for single-mode operation of Coz 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 TEA lasers, 6:24027 
(DOE/ET/10255—1(Pt.2)) Optics 
Phase Studies Out-of-focus intensity distribution: effects of focal number and 
Development of a method for evaluating carbon dioxide aberration, 6:24016 (LA-UR—81-1439) 
miscible flooding prospects, 6:23102 (DOE/BETC/IC— CARBON FLUORIDES 
80/3(Vol.3)) Breakdown 
Displacement of oil by carbon dioxide, 6:23095 Impulse breakdown of c-CyFs/SF¢ and c-C4FsSF6/No*, 
(DOE/BETC/IC—80/3(Vol.3)) 6:23477 
Phase behavior of Appalachian crudes with carbon dioxide: Prediction of electrical breakdown carbonization of gases and 
single and multiple contact mixtures, 6:23104 gas mixtures, 6:23489 
(DOE/BETC/IC—80/3(Vol.3)) Carbonization 
Processing Prediction of electrical breakdown carbonization of gases and 
Alternative concepts for supply carbon dioxide for enhanced gas mixtures, 6:23489 
oil recovery projects, 6:23099 (DOE/BETC/IC— Thermal Degradation 
80/3(Vol.3)) Thermal aging of dielectric gases, 6:23488 





CARBON IONS 
Radiotherapy 
Treatment of cancer with heavy charged particles, 6:24341 
(LBL—11700) 
CARBON MONOXIDE 
Air Pollution Abatement 
Evaluation of Eccono-Jets air bleed idle screws. Technical 
report, 6:23883 (PB—81-102931) 
Air Pollution Control 
Comparative research on the potential fuel economy of diesel 
and spark-ignition engines, 6:23832 
Determination of pollutant emissions characteristics of General 
Electric CF6-6 and CF6-50 model engines. Final report Oct 
78-Dec 79, 6:23821 (AD-A—088927) 
Chemical Reactions 
Reactions of H atoms with dissolved alkanes, O2, and CO in 
Xe matrices at 4 to 50 K, 6:23990 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with Oz and CO, 6:23995 
Methanation 
Stepwise reduction of CO to CH, on a triosmium cluster face. 
Preparation and characterization of Oss(CO)::CHe, 6:23251 
Photoelectron Spectroscopy 
Current research at NBS using synchrotron radiation at SURF- 
Il, 6:24440 (CONF-801111—42) 
Toxicity 
In vitro electrophysiology of CNS neurotoxicity to 
environmental pollutants, 6:24380 (LBL—11700) 
CARBON STEELS 
Standards 
Pipe and tubing for nuclear and other special applications 
(ASME SA-655 with additional requirements), 6:23534 (NE- 
M—3-34T(4/81)(Rev.)) 
CARBONACEOUS MATERIALS 
See also COAL 
Hydrogenation 
Ethane, phenols, cresols, and BTX from coal, lignite, or peat 
using HYFLEX technology, 6:23039 
Pyrolysis 
Ethane, phenols, cresols, and BTX from coal, lignite, or peat 
using HYFLEX technology, 6:23039 
CARBONATES 
Chemistry 
CO, and carbonate chemistry applied to geothermal 
engineering. Guidance for interpreting and using chemical 
data about geothermal resources, 6:23399 (LBL—11509) 
CARBONIC ACID DERIVATIVES 
Toxicity 
Specific-locus test shows ethylnitrosourea to be the most 
potent mutagen in the mouse, 6:24275 
CARBOXYLIC ACID ESTERS 
See also ACETIC ACID ESTERS 
Radiopharmaceuticals 
Preparation and characterization of two complexes of 
technetium with 2-mercaptocarboxylic acids, 6:23997 
CARBOXYLIC ACIDS 
Biosynthesis 
Effects of cyanide on rates and products of fatty acid synthesis 
by chloroplasts isolated from Spinacia oleracea, 6:24386 
CARCINOGEN SCREENING 
Data Analysis 
Development of a research and information center for the 
analysis and interpretation of data from short-term tests for 
carcinogens and mutagens, 6:24379 (LBL—11700) 
Information Centers 
Development of a research and information center for the 
analysis and interpretation of data from short-term tests for 
carcinogens and mutagens, 6:24379 (LBL—11700) 
CARCINOGENESIS 
Biological Models 
Experimental radiation carcinogenesis: what have we learned, 
6:24321 (CONF-80061 18—2) 
Toward a theory of the initiation of cancer by ionizing 
radiation: the twin doublet pair model, 6:24317 (CONF- 
800944—7) 
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Mathematical Models 
Chronic dermal toxicity of epoxy resins. I. Skin carcinogenic 
potency and general toxicity, 6:24384 (ORNL—5762) 
CARCINOGENS 
Biological Effects 
Cancer treatment program, 6:24372 (LBL—11700) 
Risk Assessment 
Development of a research and information center for the 
analysis and interpretation of data from short-term tests for 
carcinogens and mutagens, 6:24379 (LBL—11700) 
CARDIOVASCULAR SYSTEM 
Delayed Radiation Effects 
Late cardiovasculatural effects of charged particle irradiation, 
6:24338 (LBL—11700) 
CARIBOU 
See DEER 
CATALYSTS 
See also ELECTROCATALYSTS 
Chemical Preparation 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
December 1980-February 1981, 6:23012 (DOE/ET/10495— 
Tl) 
Hydroliquefaction of coal with supported catalysts: 1980 status 
review, 6:23028 (DOE/PETC/TR—81/2) 
Iron-induced deactivation of supported nickel methanation 
catalysts. Final report, 6:23016 (DOE/ET/12248—T3) 
Comparative Evaluations 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
December 1980-February 1981, 6:23012 (DOE/ET/10495— 
Tl) 
Mechanisms and kinetics of coal hydrogenation, 6:23024 
(DOE/ET/14881—T1) 
Deactivation 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
January 1-March 31, 1981, 6:23023 (DOE/ET/14876—T3) 
Hydroliquefaction of coal with supported catalysts: 1980 status 
review, 6:23028 (DOE/PETC/TR—81/2) 
Decomposition 
Catalyst poisoning and catalyst recovery due to misfueling. 
Final report, 6:23880 (PB—81-101677) 
Performance Testing 
Characterization of nine high-mileage catalytic converters for 
EPA. Final report, 6:23884 (PB—81-108789) 
Hydroliquefaction of coal with supported catalysts: 1980 status 
review, 6:23028 (DOE/PETC/TR—81/2) 
Poisoning 
Catalyst poisoning and catalyst recovery due to misfueling. 
Final report, 6:23880 (PB—81-101677) 
Regeneration 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
January 1-March 31, 1981, 6:23023 (DOE/ET/14876—T3) 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
December 1980-February 1981, 6:23012 (DOE/ET/10495— 
Tl) 
Hydroliquefaction of coal with supported catalysts: 1980 status 
review, 6:23028 (DOE/PETC/TR—81/2) 
CATALYTIC COMBUSTORS 
Performance 
Experimental evaluation of catalytic combustion with heat 
removal at near stoichiometric conditions, 6:23847 
(DOE/NASA/51040—23) 
CATALYTIC CONVERTERS 
Catalysts 
Catalyst poisoning and catalyst recovery due to misfueling. 
Final report, 6:23880 (PB—81-101677) 
Characterization of nine high-mileage catalytic converters for 
EPA. Final report, 6:23884 (PB—81-108789) 
CATHODES 
Fabrication 
Fuel cell oxygen electrode (Patent), 6:23699 
CELL CULTURES 
See also CLONE CELLS 
Biosynthesis 
Pyrimidine biosynthesis in normal and transformed cells, 
6:24272 
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M 
Mutagenicity and cytotoxicity of nineteen heterocyclic 
mustards (ICR compounds) in cultured mammalian cells, 
6:24404 
Radiosensitivity 
Biological properties of high-energy heavy charged particles, 
6:24357 
CELL CYCLE 
Kinetics 
Flow cytometry and cell kinetics: relation to cancer therapy, 
6:24270 
Mathematical Models 
Flow cytometry and cell kinetics: relation to cancer therapy, 
6:24270 
CELL FLOW SYSTEMS 
Design 
Attributes and applications of flow cytometry, 6:24266 
Sensitivity 
Attributes and applications of flow cytometry, 6:24266 
CELL MEMBRANES 
Biophysics 
Cell-membrane biophysics and environmental agents, 6:24381 
(LBL—11700) 
Electron Microscopy 
Progress on the high-resolution map of bacteriorhodopsin 
obtained by electron crystallography, 6:24308 (LBL—11700) 
Interactions 
Membrane-membrane interactions in a lipid-containing 
bacteriophage system. Progress report, October 1, 1980- 
September 30, 1981, 6:24260 (DOE/EV/02311—32) 
Raman Spectra 
Resonance Raman spectroscopy of chemically modified and 
isotopically labelled purple membranes: II. Kinetic studies, 
6:24309 
Resonance Raman spectroscopy of chemically modified and 
isotopically labelled purple membranes: I. A critical 
examination of the carbon-nitrogen vibrational modes, 
6:24310 
Rheology 
Cell-membrane biophysics and environmental agents, 6:24381 
(LBL—11700) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULASE 
Recovery 
Adsorption and recovery of cellulases during hydrolysis of 
newspaper, 6:23299 
CELLULOSE 
Enzymatic Hydrolysis 
Bioconversion of cellulose. Work progress for FY 1980, 
6:23281 (LBL—12602) 
Saccharification 
Saccharification of cellulose by the cellulolytic enzyme system 
of thermomonospora sp.--2. hydrolysis of cellulosic 
substrates, 6:23254 
CEMENTS 
Evaluation 
Evaluation of cement borehole-plug longevity, 6:23205 
(ONWI—30) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
Fluidized-Bed Combustors 
Development of the control and interlock systems for the 
Georgetown fluid-bed boiler, 6:24053 (CONF-8010187—) 
Georgetown Univ. AFB supporting systems: balance of plant 
considerations, 6:24047 (CONF-8010187—) 
Materials Handling Equipment 
Georgetown Univ. AFB supporting systems: balance of plant 
considerations, 6:24047 (CONF-8010187—) 
Steam Generators 
FBC boiler system operations/start-up and turn-down: 
Georgetown operating experience, 6:24055 (CONF- 
8010187—) 


CENTRAL RECEIVER TEST FACILITY 
Cost 
Central-receiver test facility (CRTF) cost history, 6:23341 
(SAND—80-2477) 
CENTRAL RECEIVERS 
Data Processing 
Software requirements: addendum to molten salt receiver 
subsystem research experiment test plan, 6:23339 (MCR—80- 
1320) 
Procurement 
Receiver subsystem and thermal-storage subsystem 
procurement documentation (RADL Item 4-3). 10-MWe 
solar-thermal central-receiver pilot plant: solar-facilities 
design integration, 6:23325 (DOE/SF/10499—T14) 
Systems Analysis 
Receiver subsystem anaiysis report (RADL Item 4-1), 6:23326 
(DOE/SF/10499—T 16) 
Test Facilities 
Software requirements: addendum to molten salt receiver 
subsystem research experiment test plan, 6:23339 (MCR—80- 
1320) 
CENTRIFUGAL SEPARATORS 
See INERTIAL SEPARATORS 
CS 


Electron y 
Physical and chemical characterization of interfaces by 
electron optical methods, 6:23932 (LBL—11413) 
Flexural S 
Biaxial flexure tests for ceramics, 6:23934 
Interfaces 
Physical and chemical characterization of interfaces by 
electron optical methods, 6:23932 (LBL—11413) 
Uses 
Ceramics in photovoltaic energy conversion, 6:23295 
CEREBRUM 
Positron Computed T y 
Metabolic mapping of functional activity in human subjects 
with the ['*F]fluorodeoxyglucose technique, 6:24294 


CERIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Adsorption 

Sorption-desorption studies on tuff III. A continuation of 
studies with samples from Jackass Flats and Yucca 
Mountain, Nevada, 6:23219 (LA—8747-MS) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX— 154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 





Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX—163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX— 167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

CERIUM ALLOYS 
Critical Field 
Effects of magnetic atoms on the properties of ternary 
superconductors, 6:23894 (CONF-800766—4) 
Electromagnetic Form Factors 
Mixed-valent properties of CeSns, 6:23908 (IS-M—313) 
Fermi Level 
Fermi-surface properties of mixed-valent materials, 6:23909 (IS- 
M—324) 
Neutron Diffraction 
Mixed-valent properties of CeSns, 6:23908 (IS-M—313) 
Transition Temperature 

Effects of magnetic atoms on the properties of ternary 

superconductors, 6:23894 (CONF-800766—4) 
CERIUM ISOTOPES 
Radionuclide Migration 

Predicting radionuclide leaching from root zone soil for 

assessment applications, 6:24175 (CONF-810606—44(Draft)) 


Fabrication 

Internal zone growth method for producing metal oxide metal 

eutectic composites (Patent), 6:23937 
CESIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
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special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 
Adsorption 
Sorption-desorption studies on tuff III. A continuation of 
studies with samples from Jackass Flats and Yucca 
Mountain, Nevada, 6:23219 (LA—8747-MS) 
CESIUM 137 
Accumulation 
Wildlife, 6:24215 (PNL—3728) 
Radionuclide Kinetics 
Imprecision in predicted dose from '’Cs resulting from 
biological variability, 6:24318 (CONF-810606—38) 
Uptake 
Dynamics of radionuclide exchange in the calcareous algae 
Halimeda at Enewetak Atoll, 6:24347 
CESIUM ALLOYS 
Fermi Level 
de Haas-van Alphen measurements of mixed-valent CeSns, 
6:23897 (CONF-801134—14) 
CESIUM ISOTOPES 
Radionuclide 
Predicting radionuclide leaching from root zone soil for 
assessment applications, 6:24175 (CONF-810606—44(Draft)) 
CESR STORAGE RING 
Accelerator Facilities 
Report on CESR, the Cornell electron storage ring, 6:24093 
(CONF-790885—) 
CFFF 
See MHD GENERATOR CFFF 


(Colony forming units.) 
Radiation Effects 
Response of mouse bone marrow and skin to heavy charged 
particles, 6:24335 (LBL—11700) 
CHALK RIVER NUCLEAR LABS 
Tritium Extraction Plant 


Design of a demonstration tritium recovery plant for Chalk 
River, 6:23557 
CHALKS 


See LIMESTONE 
CHARGE RADIUS (NUCLEAR) 
See NUCLEAR RADII 
CHARGE TRANSPORT 
Photoconductivity and transport in hydrogenated amorphous 
silicon, 6:23956 
CHARGED PARTICLES 


See also ALPHA PARTICLES 
DEUTERONS 


Diagnostic Uses 
Charged particles in medical diagnosis, 6:24299 
Radiotherapy 
Treatment planning for charged particle radiotherapy, 6:24303 
CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
See also CHARMED BARYON RESONANCES 
Lifetime 
Observation of short lifetime particles in track chambers, 
6:24471 (CONF-790885—) 
Particle Tracks 
Observation of short lifetime particles in track chambers, 
6:24471 (CONF-790885—) 
Photoproduction 
Results from high energy photoproduction at the CERN SPS, 
6:24464 (CONF-790885—) 
Weak Particle Decay 
Neutrino production and weak decay of charmed hadrons, 
6:24472 (CONF-790885-—) 
CHARMED BARYON RESONANCES 
Weak Particle Decay 
Neutrino production and weak decay of charmed hadrons, 
6:24472 (CONF-790885—) 
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CHARMONIUM 
Particle Decay 
Production of heavy quark bound states in hadron-hadron 
collisions, 6:24458 (CONF-790885—) 
Particle Production 
Production of heavy quark bound states in hadron-hadron 
collisions, 6:24458 (CONF-790885—) 


Calorific Value 
Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 
Combustion 
Pulverized-fuel combustion: modeling and scaleup 
methodologies. Second quarterly report, January 1, 1981- 
March 31, 1981, 6:23078 (DOE/PC/30294—2) 
CHELATES 
Emission Spectra 
Electronic phenomena at high pressure, 6:24446 
(DOE/ER/01198—1350) 
CHELATING AGENTS 


See also DEDTC 
PENICILLAMINE 


Toxicity 
Removal of ?**Pu(IV) from mice by tetrameric 
catechoylamides: initial results for 3,4,3-LICAMC, 6:24332 
(LBL—11700) 
CHEMICAL ANALYSIS 
See also MASS SPECTROSCOPY 

PHOTOACOUSTIC SPECTROSCOPY 
QUANTITATIVE CHEMICAL ANALYSIS 
X-RAY FLUORESCENCE ANALYSIS 
X-RAY SPECTROSCOPY 


Measuring Instruments 

Instrumentation in environmental engineering: a course manual, 

6:23966 (PB—81-102782) 
CHEMICAL EFFLUENTS 
Aerosol Monitoring 
An intercomparison of results from samplers used in the 
determination of aerosol composition, 6:24141 
Flow Models 
Diffusion of a passive scalar with random advection, 6:24212 
CHEMICAL EXPLOSIVES 
Detonations 

Modeling studies of the performance characteristics of 
composite explosives, 6:24112 (UCRL—85001) 

Modeling two-dimensional shock initiation and detonation- 
wave phenomena in PBX 9404 and LX-17, 6:24111 
(UCRL—84990) 

Numerical calculation of shock-to-detonation from projectile 
impact (PBX-9501), 6:24109 (LA—8816-MS) 

Postdetonation behavior of condensed high explosives by 
modern methods of statistical mechanics, 6:24113 (UCRL— 
85034) 

Impact Shock 

Numerical calculation of shock-to-detonation from projectile 

impact (PBX-9501), 6:24109 (LA—8816-MS) 
Performance 

Modeling studies of the performance characteristics of 
composite explosives, 6:24112 (UCRL—85001) 

Postdetonation behavior of condensed high explosives by 
modern methods of statistical mechanics, 6:24113 (UCRL— 
85034) 

Shock Waves 

Modeling two-dimensional shock initiation and detonation- 
wave phenomena in PBX 9404 and LX-17, 6:24111 
(UCRL—84990) 

Postdetonation behavior of condensed high explosives by 
modern methods of statistical mechanics, 6:24113 (UCRL— 
85034) 

Storage Facilities 

Model testing of a 1-kg high-explosive-cell maze, 6:24110 

(UCRL—S53125) 
CHEMICAL FEEDSTOCKS 
Production 

Ethane, phenols, cresols, and BTX from coal, lignite, or peat 

using HYFLEX technology, 6:23039 


Activation Analysis 


CHEMICAL HEAT PUMPS 
Chemical/hydrogen energy systems. Annual report, January 1, 
1980-December 31, 1980, 6:23239 (BNL—51362) 


Chemical heat pump cools as well as heats, 6:23720 
Operation 
Chemical heat pump cools as well as heats, 6:23720 
CHEMICAL INDUSTRY 
Fires 
Fort Hall Russet chemical fire, 6:24418 (EGG-SD—5420) 
Liquid Wastes 
Celanese experience with anaerobic filters, 6:23762 
(ANL/CNSV-TM—5S0) 
CHEMICAL LASERS 
Cavity Resonators 
Analysis of unstable optical resonators. Final report 1 Mar 77- 
31 Mar 79, 6:24014 (AD-A—088600) 
Research Programs 
Laser development for laser fusion applications. Research 
progress report, October 1979-September 1980, 6:24587 
(SAND—80-2823) 
CHEMICAL OXYGEN DEMAND 
Monitoring 
Methane fermentation toxicity response: contact mode, 6:24366 
(ANL/CNSV-TM—S0) 
CHEMICAL PLANTS 
Energy Audits 
Efficient energy audit technology for process plants, 6:23787 
CHEMICAL REACTION KINETICS 
Kinetics and mechanism for the catalytic oxidation of sulfur 
dioxide on carbon in aqueous suspensions, 6:23979 
CHEMICAL REACTORS 
Construction 
Progress in the entrained-flow fast-ablative pyrolysis of 
biomass. Quarterly report, January-March 1981, 6:23250 
(SERI/PR—622-1151) 


Progress in the entrained-flow fast-ablative pyrolysis of 
biomass. ly report, January-March 1981, 6:23250 
(SERI/PR—622-1151) 

Films 

Anaerobic activated carbon filters for the treatment of 
wastewaters containing phenols, 6:23245 (ANL/CNSV- 
TM—S0) 

Operation 
Combustion of wood char in a transport reactor, 6:24064 
Performance 

Anaerobic activated carbon filters for the treatment of 
wastewaters containing phenols, 6:23245 (ANL/CNSV- 
TM—S0) 

Effects of film area-to-volume ratio, film support, height and 
direction of flow on performance of methanogenic fixed film 
reactors, 6:23244 (ANL/CNSV-TM—S0) 

CHEMISTRY 


See also ATMOSPHERIC CHEMISTRY 
ELECTROCHEMISTRY 
NUCLEAR CHEMISTRY 


Meetings 
Chemistry for energy, 6:23959 
Research Programs 
Chemistry-nuclear chemistry division. Progress report, October 
1979-September 1980, 6:23996 (LA—8717-PR) 
CHEMOTHERAPY 


Radiotherapy 
Tumor radiobiology studies with heavy charged-particle 
beams, 6:24333 (LBL—11700) 
Synergism 
Tumor radiobiology studies with heavy charged-particle 
beams, 6:24333 (LBL—11700) 
CHLORANIL 
Photochemical Reactions 
Photoinduced electron-transfer reactions. Radical cations of 
norbornadiene and quadricyclene, 6:23992 
CHLORINE 
Activation Analysis 
Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 





CHLORINE 
Activation Analysis 


Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Atom-Molecule Collisions 

Laser-induced chemical reactions (H + He; F + He; H + HF; 

Cl + He; H + HCl; H + LiF), 6:24448 (LBL—12089) 
Photoelectrolysis 

Visible light-driven generation of chlorine and bromine. 
photooxidation of chloride and bromide in aqueous solution 
at illuminated n-type semiconducting molybdenum diselenide 
and molybdenum disulfide electrodes. Technical report, 
6:23268 (AD-A—088606) 

CHLOROPHYLL 
Absorption Spectra 

Stereoelectronic properties of photosynthetic and related 
systems. VII. Ab initio quantum mechanica characterization 
of the electronic structure and spectra of chlorophyllide a 
and bacteriochlorophyllide a cation radicals, 6:23300 

Molecular Structure 

Stereoelectronic properties of photosynthetic and related 
systems. VII. Ab initio quantum mechanica characterization 
of the electronic structure and spectra of chlorophyllide a 
and bacteriochlorophyllide a cation radicals, 6:23300 

Radicals 

Stereoelectronic properties of photosynthetic and related 
systems. VII. Ab initio quantum mechanica characterization 
of the electronic structure and spectra of chlorophyllide a 
and bacteriochlorophyllide a cation radicals, 6:23300 

CHLOROPLASTS 
Molecular Structure 

X-ray-absorption-spectroscopy study of manganese-containing 
compounds and photosynthetic spinach chloroplasts, 6:24253 
(LBL—12705) 

Oxidoreductases 

Spinach thylakoid polyphenol oxidase isolation, activation, and 

properties of the native chloroplast enzyme, 6:24256 
CHROMIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Distribution 

Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX— 155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX—162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX—163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX— 168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX— 167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

Recovery 
Recovery of energy and chrome from chrome tannery wastes, 
6:23777 (DOE/CS/40288—T 1) 
CHROMIUM ALLOYS 
See also CHROMIUM BASE ALLOYS 
Chemical Composition 
High weldability nickel-base superalloy (Patent), 6:23918 
Welding 

CSM-3.2.2: characterizing and improving the toughness of 
thick-sectioned 2-1/4 Cr-1Mo electroslag weldments, 6:23905 
(DOE/ET/12313—T3) 

Oxidation 

Alumina-scale adherence to CoCrAI alloys and coatings, 
6:23910 (LBL—12421) 

Internal oxidation and sulfidation of iron-based binary alloys (1 
or 5% Al or Cr), 6:23034 (LBL—12785) 

Sulfidation 

Internal oxidation and sulfidation of iron-based binary alloys (1 

or 5% Al or Cr), 6:23034 (LBL— 12785) 
CHROMIUM BASE ALLOYS 
Physical Radiation Effects 

Radiation-induced segregation in complex alloys, 6:23946 

(CONF-801072—6) 
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CHROMIUM OXIDES 


Diagrams 
Stability of SiC, Sis Ns, SizN2O, SIALON and chromium oxide- 
containing refractories in coal-gasification environments. 
Final report, 6:23011 (DOE/ET/10476—T1) 
CHROMIUM-MOLYBDENUM STEELS 
Corrosion 
Alloy evaluation for fossil-fuel process plants (liquefaction). 
Quarterly report, 1 October 1980-31 December 1980, 6:23907 
(IS—4763) 
Mechanica! Properties 
Alloy evaluation for fossil-fuel process plants (liquefaction). 
Quarterly report, 1 October 1980-31 December 1980, 6:23907 
(IS—4763) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMES 
Fluorescence 
Slit-scan flow cytometry: analysis of Chinese hamster M3-1 
chromosomes, 6:24267 
Karyotype 
Slit-scan flow cytometry: analysis of Chinese hamster M3-1 
chromosomes, 6:24267 
CIRCUIT BREAKERS 
Design 
Problems raised by high currents: present solutions and 
possible switchgear evolution, 6:23435 (CONF-7905189— 
(Vol.1)) 
Operation 
Problems raised by high currents: present solutions and 
possible switchgear evolution, 6:23435 (CONF-7905189— 
(Vol.1)) 
Performance 
Interruption processes in vacuum and SF circuit-breakers for 
medium voltage distribution switchgear, 6:23438 (CONF- 
7905189—(Vol.1)) 
CITRUS 
Energy Conservation 
Energy conservation in citrus processing. Technical progress 
report No. 2, April 1, 1980-February 28, 1981, 6:23776 
(DOE/CS/40263—T2) 
Food Processing 
Energy conservation in citrus processing. Technical progress 
report No. 2, April 1, 1980-February 28, 1981, 6:23776 
(DOE/CS/40263—T2) 
CLEAN AIR ACT 
Economic Impact 
Economic growth in northeastern Illinois and air quality 
standards, 6:24170 
Parallel goals: clean air and economic growth, 6:24163 
Implementation 
Air quality public involvement: the northeastern Illinois 
experience, 6:24167 
Clearing the air: policy and technique, 6:24159 
Implications of the Clean Air Act on a mature community, 
6:24165 
Interstate aspects of the Clean Air Act, 6:24171 
LAERy of being RACT-up, of BACT into a corner again, 
6:24162 
Management alternatives to the Clean Air Act amendments of 
1977: an analysis of regulatory versus economic approaches, 
6:23633 (LA-UR—81-1372) 
Oregon's inspection and maintenance program, 6:24160 
Please, may I, 6:23635 
Potential for improving air quality through transportation 
systems management, 6:23637 
PSD and energy development: the first five years, 6:24158 
(CONF-801171—4) 
Transportation planning and clean air, 6:23636 
Vehicle emissions inspection and maintenance in Indiana: 
background and issues, 6:24161 
Zoning tools and techniques, 6:24164 
Legal Aspects 
Interstate aspects of the Clean Air Act, 6:24171 
Public Opinion 
Air quality public involvement: the northeastern Illinois 
experience, 6:24167 


CLINCH RIVER BREEDER REACTOR 
Reactor Core Disruption 
Assessment of HCDA energetics in the CRBRP heterogeneous 
reactor core, 6:23571 (GEFR—00523(Draft)) 
Steam Generators 
Ultrasonic testing of the Clinch River Breeder Reactor steam 
generator tubing, 6:23527 
Ultrasonic Testing 
Ultrasonic testing of the Clinch River Breeder Reactor steam 
generator tubing, 6:23527 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLONE CELLS 
Radiosensitivity 
Genetic study on yeast, 6:24273 (LBL—11700) 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 


See also BITUMINOUS COAL 
LIGNITE 


Agglomeration 

Fossil energy quarterly report, January 1, 1981-March 31, 
1981, 6:23073 (IS—4770) 

Fossil energy quarterly report, October 1, 1980-December 31, 
1980, 6:23072 (IS—4765) 

Biodegradation 

Development and evaluation of highly-loaded coal slurries. 
Phase I summary report, October 15, 1977-December 31, 
1978, 6:23069 (DOE/ET/13041—T1) 

Briquetting 

Fossil energy quarterly report, January 1, 1981-March 31, 
1981, 6:23073 (IS—4770) 

Fossil energy quarterly report, October 1, 1980-December 31, 
1980, 6:23072 (IS—4765) 

Calorific Value 

Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 

Chemical Composition 

Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 

Chemical Reaction Kinetics 

Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 

Chemical Reactions 

Exploratory study of coal conversion chemistry. Quarterly 
report, September 20, 1979-December 19, 1979, 6:23022 
(DOE/ET/14855—3) 

Combustion 

Development and evaluation of highly-loaded coal slurries 
(Coal-fuel oils, coal-fuel oils-water and coal-water), 6:23070 
(DOE/ET/13041—T2) 

Problems and solutions to the utilization of coal for stoker 
applications, 6:23781 

Pulverized-fuel combustion: modeling and scaleup 
methodologies. Second quarterly report, January 1, 1981- 
March 31, 1981, 6:23078 (DOE/PC/30294—2) 

Pulverized coal firing of aluminum melting furnaces. Second 
annual technical progress report, July 1979-June 1980, 
6:23074 (DOE/CS/40037—T3) 

Cost 

Residential energy-consumption survey: 1978-1980 
consumption and expenditures. Part II. Regional data, 
6:23709 (DOE/EIA—0262/2) 

Devolatilization 

Evolution of fuel nitrogen during the vacuum thermal 

devolatilization of coal, 6:23015 (DOE/ET/10744—T3) 
Exploitation 

Western energy: the interregional coal analysis model. 

Technical bulletin, 6:23655 (PB—81-106288) 
Flotation 

Fossil energy quarterly report, January 1, 1981-March 31, 
1981, 6:23073 (IS—4770) 

Fossil energy quarterly report, October 1, 1980-December 31, 
1980, 6:23072 (IS—4765) 





Fluidized-Bed Combustion 

130 T/H fluidized bed boiler at Di Dao Power Plant, 6:24056 
(CONF-8010187—) 

Distributor design, 6:24045 (CONF-8010187—) 

Environmental assessment of coal-using prime movers for 
residential/commercial total energy systems, 6:24121 
(CONF-801171—5) 

Fundamentals of fluidized bed hydrodynamics as applied to 
FBC system design, 6:24042 (CONF-8010187—) 

Materials selection for in-bed components, 6:24048 (CONF- 
8010187—) 

Materials problems in fluidized-bed combustion systems. Final 
report, 6:24058 (EPRI-CS— 1853) 

Pyrolysis and combustion of coal in fluidized beds, 6:24044 
(CONF-8010187—) 

Selection of design and operating conditions for industrial 
AFBC to meet environmental constraints, 6:24043 (CONF- 
8010187—) 

Study of instrumentation needs for process control and safety 
in coal fluidized-bed combustion systems, 6:24040 
(ANL/CEN/FE—80-15) 

Hydrogenation 

Mechanisms and kinetics of coal hydrogenation, 6:23024 
(DOE/ET/14881—T1) 

Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, 1 
March 1980-31 May 1980, 6:23021 (DOE/ET/14806—T4) 

Upgrading of coal-hydrocarbonization liquids, 6:23033 (LBL— 
12463) 

Information Dissemination 

Review of a Proposed Quarterly Coal Publication, 6:22991 
(DOE/EIA/10313—T2) 

Review of the Proposed Quarterly Coal Review, 6:22993 
(DOE/EIA/10313—TS5) 

Review of the Coal and Electric Sections in the Monthly 
Energy Review and an Overall Review of Office of Energy 
Data Operations Publications, 6:22994 (DOE/EIA/10313— 
T6) 

Leaching 
Coal pile leachate quality, 6:23058 
Materials Handling 

Georgetown Univ. AFB supporting systems: balance of plant 
considerations, 6:24047 (CONF-8010187—) 

Phase I: the pipeline gas demonstration plant. Demonstration 
plant engineering and design. Volume 3. Plant Section 100 - 
Feedstock Preparation, 6:23017 (DOE/ET/13060— 
T3(Vol.3)) 

Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 

Mixing 

Development and evaluation of highly-loaded coal slurries. 
Phase I summary report, October 15, 1977-December 31, 
1978, 6:23069 (DOE/ET/13041—T1) 

Petrography 

Petrographic characterization of Kentucky coals. Progress 

report (six month), 6:23046 (DOE/PC/30223—T1) 


Residential energy-consumption survey: 1979-1980 
consumption and expenditures. Part I. National data 
(including conservation), 6:23708 (DOE/EIA—0262/1) 

Pyrolysis 

Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 

Pyrolysis and combustion of coal in fluidized beds, 6:24044 
(CONF-8010187—) 

Pyrolysis and physical properties of coal blocks (Cylindrical 
blocks; 15 cm drain and up to 35 cm bay; heating rate 3 
K/min), 6:23036 (ORNL/TM—7313) 

Upgrading of coal-hydrocarbonization liquids, 6:23033 (LBL— 
12463) 

Slurry Pipelines 

Draft environmental impact statement. Energy Transportation 
Systems Inc. coal slurry pipeline transportation project, 
Wyoming to Louisiana, 6:24188 
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Storage 

Phase I: the pipeline gas demonstration plant. Demonstration 
plant engineering and design. Volume 3. Plant Section 100 - 
Feedstock Preparation, 6:23017 (DOE/ET/13060— 
T3(Vol.3)) 

Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 

Thermal Conductivity 

Pyrolysis and physical properties of coal blocks (Cylindrical 
blocks; 15 cm drain and up to 35 cm bay; heating rate 3 
K/min), 6:23036 (ORNL/TM—7313) 

Thermal Diffusivity 

Pyrolysis and physical properties of coal blocks (Cylindrical 
blocks; 15 cm drain and up to 35 cm bay; heating rate 3 
K/min), 6:23036 (ORNL/TM—7313) 

COAL DEPOSITS 

Low-rank-coal study national needs for resource development. 
Volume 2. Executive summary, 6:23060 (DOE/FC/10066— 
T1(Vol.1)) 

COAL FINES 
Biological Effects 

Effects of inhaled diesel emissions and coal dust in rats, 

6:24385 
Fuel Substitution 

State-of-the-art of European R and D on coal-burning diesel 

engines: a brief survey, 6:23824 (DOE/SF/10538—T7) 
Heavy Media Separation 

Heavy-liquid beneficiation of fine coal. Second quarterly report 
supplement, January 1-March 31, 1981, 6:23071 
(DOE/PC/30139—T1) 

Storage 

State-of-the-art of European R and D on coal-burning diesel 

engines: a brief survey, 6:23824 (DOE/SF/10538—T7) 
COAL GASIFICATION 


See also BI-GAS PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
LURGI PROCESS 
SYNTHANE PROCESS 


Catalysts 

Catalytic effects in coal gasification. Quarterly report, October- 
December 1980, 6:23038 (SAND—81-0769) 

Studies of molten-salt-catalysed coal gasification. Final 
technical report (Boudguard reaction), 6:23042 
(DOE/ET/13382—T2) 

Chemical Reactions 

Studies of molten-salt-catalysed coal gasification. Final 
technical report (Boudguard reaction), 6:23042 
(DOE/ET/13382—T2) 

Demonstration Plants 

Demonstration plant engineering and design. Phase I. Pipeline 
gas demonstration plant. Volume 11. Plant section 1000: slag 
handling/disposal, 6:23019 (DOE/ET/13060—T3(Vol.11)) 

Demonstration plant engineering and design. Phase I. The 
Pipeline Gas Demonstration Plant, 6:23018 
(DOE/ET/13060—T3(Vol.4)) 

Mathematical Models 

Modeling pulverized coal conversion in entrained flows, 

6:23040 
Pressure Vessels 

Fossil energy program. Progress report for March 1981, 

6:22995 (ORNL/TM—7795) 
Research Programs 

ESCOE Engineering Program. Combined monthly/quarterly 
report, March 1, 1981-May 31, 1981, 6:23013 
(DOE/ET/10679—T9) 

COAL GASIFICATION PLANTS 
Air Pollution 

Workplace air sampling at coal-conversion facilities, 6:23053 

(CONF-801039—11) 
Containers 

Evaluation of acoustic emission weld monitoring for coal- 
gasification vessels. Interim technical progress report, 
September 1979-December 1980, 6:23020 (DOE/ET/13536— 
Tl) 
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Design 

Demonstration plant engineering and design. Phase I. Pipeline 
gas demonstration plant. Volume 11. Plant section 1000: slag 
handling/disposal, 6:23019 (DOE/ET/13060—T3(Vol.11)) 

Design and evaluation of Cities Service/Rockwell 
hydrogasification commercial plant, 6:23006 
(DOE/ET/10159—T7) 

Phase I: the pipeline gas demonstration plant. Demonstration 
plant engineering and design. Volume 3. Plant Section 100 - 
Feedstock Preparation, 6:23017 (DOE/ET/13060— 
T3(Vol.3)) 

Environmental Impacts 

TVA Coal Gasification Project. Draft environmental impact 

statement, 6:24209 
Failure Mode Analysis 

Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1981, 6:23029 
(DOE/PR/06010—TS) 

Failures 

Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1981, 6:23029 
(DOE/PR/06010—TS5) 

Materials 

Metallic corrosion in simulated low-Btu coal-gasification 
atmospheres, 6:23041 

Properties of refractories after exposure to high pressure gases. 
2. Effect of exposure time, 6:23928 

Materials Testing 

Internal oxidation and sulfidation of iron-based binary alloys (1 
or 5% Al or Cr), 6:23034 (LBL—12785) 

Stability of SiC, Sis Ns, SieN2O, SIALON and chromium oxide- 
containing refractories in coal-gasification environments. 
Final report, 6:23011 (DOE/ET/10476—T1) 

Performance 

Performance of air-cooled power plants using gas from coal. 

Final report, 6:23418 (EPRI-AP—1844) 
Valves 

Masoneilan Camflex II valve, METC SOA Test Valve No. A- 
15 and Test Valve No. A-15R. State-of-the-Art: Lockhopper 
Valve-Testing and Development Project. Summary test 
report, 6:23026 (DOE/MC—147) 

Prototype lockhopper valve testing and development project 
test plan (Revised plan), 6:23025 (DOE/MC—143) 

Water Requirements 

Performance of air-cooled power plants using gas from coal. 

Final report, 6:23418 (EPRI-AP—1844) 
COAL INDUSTRY 
Financial Data 

Financial reporting system outline of key issues in the energy 

industries, 6:23632 (DOE/EIA/10752—T1) 
Surveys 

Review of a Proposed Quarterly Coal Publication, 6:22991 

(DOE/EIA/10313—T2) 
COAL LIQUEFACTION 


See also EXXON LIQUEFACTION PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 


Bench-Scale Experiments 
Laboratory support for H-Coal Project. Phase III. Monthly 
progress report No. 69, April 1981 (Reactions in preheater), 
6:23005 (DOE/ET/10152—TS) 
Catalysts 
Hydroliquefaction of coal with supported catalysts: 1980 status 
review, 6:23028 (DOE/PETC/TR—81/2) 
Chemistry 
Exploratory study of coal conversion chemistry. Quarterly 
report, September 20, 1979-December 19, 1979, 6:23022 
(DOE/ET/14855—3) 
Pressure Vessels 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Research Programs 
ESCOE Engineering Program. Combined monthly/quarterly 
report, March 1, 1981-May 31, 1981, 6:23013 
(DOE/ET/10679—T9) 


COAL LIQUEFACTION PLANTS 
Air Pollution 

Workplace air sampling at coal-conversion facilities, 6:23053 

(CONF-801039—11) 
Chemical Reactions 

Fossil energy program. Progress report for March 1981, 

6:22995 (ORNL/TM—7795) 
Corrosion 

Fossil energy program. Progress report for March 1981, 

6:22995 (ORNL/TM—7795) 
Design 

Commercial study for production of boiler fuel with the H- 
coal process at reduced reactor pressures, 6:23003 
(DOE/ET/10152—T3) 

EDS coal-liquefaction process development. Phase V. 
Quarterly technical progress report, October 1-December 31, 
1980, 6:22999 (DOE/ET/10069—T7) 

Laboratory program to support H-Coal pilot plant operations. 
Commercial study for production of boiler fuel with the H- 
Coal Process at 3000 psig, 6:23004 (DOE/ET/10152—T4) 

Economics 

EDS coal-liquefaction process development. Phase V. 
Quarterly technical progress report, October 1-December 31, 
1980, 6:22999 (DOE/ET/10069—T7) 

Failure Mode Analysis 

Fossil energy program. Progress report for March 1981, 

6:22995 (ORNL/TM—7795) 
Materials 

Fossil energy program. Progress report for March 1981, 

6:22995 (ORNL/TM—7795) 
Materials Testing 

Alloy evaluation for fossil-fuel process plants (liquefaction). 
Quarterly report, 1 October 1980-31 December 1980, 6:23907 
(IS—4763) 

Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 

Pressure Vessels 

Alloy evaluation for fossil fuel process plants: liquefaction, 

6:23031 (IS-M—322) 
Residues 

Determination of valuable metals in liquefaction-process 

residues. Final report, 6:23027 (DOE/MC/08004—T9) 
Stress Corrosion 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Valves 
Packed-bed letdown system, 6:22997 (CONF-810607—3) 
COAL LIQUIDS 
Chemical Composition 

Combustion and emission characteristics of coal-derived liquid 

fuels, 6:23030 (EPRI-AP—1878) 
Combustion 

Combustion and emission characteristics of coal-derived liquid 

fuels, 6:23030 (EPRI-AP—1878) 
Comparative Evaluations 

Combustion and emission characteristics of coal-derived liquid 

fuels, 6:23030 (EPRI-AP—1878) 
Dealkylation 

Upgrading of coal-hydrocarbonization liquids, 6:23033 (LBL— 

12463) 
Denitrification 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
December 1980-February 1981, 6:23012 (DOE/ET/10495— 
Tl) 

Density 

Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 

Thermophysical properties of coal liquids. Sixth quarterly 
technical status report, January 1-March 31, 1981, 6:23044 
(BMI—2085) 

Distillation 

Upgrading of coal-hydrocarbonization liquids, 6:23033 (LBL— 

12463) 
Hydrogenation 

Catalysts for upgrading coal-derived liquids. Quarterly report, 

January 1-March 31, 1981, 6:23023 (DOE/ET/14876—T3) 





COAL LIQUIDS 
Hydrogenation 


Catalytic hydrogenation of coal-derived liquids. Interim report, 
December 1980-February 1981, 6:23012 (DOE/ET/10495— 
Tl) 

Mechanisms and kinetics of coal hydrogenation, 6:23024 
(DOE/ET/14881—T1) 

Performance Testing 

Combustion and emission characteristics of coal-derived liquid 
fuels, 6:23030 (EPRI-AP—1878) 

EDS coal-liquefaction process development. Phase V. Monthly 
technical progress report, March 1-March 31, 1981, 6:23000 
(DOE/ET/10069—T7(Vol.1)) 

Phase Studies 

Solvent-refined coal (SRC) process. Vapor-liquid equilibrium 
measurements for the SRC-II process, 6:23002 
(DOE/ET/10104—1) 

Refining 

EDS coal-liquefaction process development. Phase V. Monthly 
technical progress report, March 1-March 31, 1981, 6:23000 
(DOE/ET/10069—T7(Vol.1)) 

Research Programs 

Thermophysical properties of coal liquids. Sixth quarterly 
technical status report, January 1-March 31, 1981, 6:23044 
(BMI—2085) 

Rheology 

Fossil energy program. Progress report for March 1981, 

6:22995 (ORNL/TM—7795) 
Solvent Extraction 

Laboratory support for H-Coal Project. Phase III. Monthly 
progress report No. 69, April 1981, 6:23005 
(DOE/ET/10152—TS) 

Specific Heat 

Thermophysical properties of coal liquids. Sixth quarterly 
technical status report, January 1-March 31, 1981, 6:23044 
(BMI—2085) 

Thermal Conductivity 

Thermophysical properties of coal liquids. Sixth quarterly 
technical status report, January 1-March 31, 1981, 6:23044 
(BMI—2085) 

Thermodynamic Properties 

Solvent-refined coal (SRC) process. Vapor-liquid equilibrium 
measurements for the SRC-II process, 6:23002 
(DOE/ET/10104—1) 

Viscosity 

Thermophysical properties of coal liquids. Sixth quarterly 
technical status report, January 1-March 31, 1981, 6:23044 
(BMI—2085) 

COAL MINES 
Dust Collectors 

Scrubbers for dust control: a comparison of six medium-energy 
use types. Report of investigations/1980, 6:23068 (PB—81- 
104291) 

Ground Subsidence 

Demonstration of subsidence monitoring system. Final report, 

6:23061 (DOE/ET/10029—T1) 
Land Reclamation 

Staunton | reclamation demonstration project. Soil microbial 
structure and function: final report, 6:23052 (ANL/LRP— 
11) 

Noise Pollution Control 

Flammability evaluation of noise control products for use in 
underground coal mines. Final report Jul 77-Feb 79, 6:23080 
(PB—81-101990) 

Water Pollution Abatement 

Selective placement of coal stripmine overburden in Montana. 
II. Initial field demonstration. Open file report (interim) Jan 
76-Jun 77, 6:23065 (PB—81-103178) 

COAL MINING 


See also ACID MINE DRAINAGE 
SURFACE MINING 
UNDERGROUND MINING 


Environmental Effects 
Draft environmental impact statement. Ute Mountain Ute 
proposed strip coal mine, San Juan County, New Mexico, 
6:24194 
Environmental Impacts 
Draft environmental impact statement. Southern Utah petition 
document, 6:24189 
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Draft environmental impact statement. Allen-Warner Valley 
energy system, 6:24196 
Draft environmental impact statement. Green River-Hams 
Fork regional coal, 6:24198 
Safety 
Minerals health and safety contract research, development, and 
demonstration in fiscal year 1980. Information circular, 
6:23079 (PB—81-101750) 
Water Pollution Abatement 
Selective placement of coal stripmine overburden in Montana. 
I. Data base. Open file report (interim) Jan 76-Jun 77, 
6:23066 (PB—81-103186) 
Selective placement of coal strip mine overburden in Montana. 
IV. Hydrogeologic studies. Open file report (interim) Jul 78- 
Jun 79, 6:23067 (PB—81-103194) 
COAL PREPARATION 
Classification 
Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 
Grinding Machines 
Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 
Heavy Media Separation 
Fossil energy quarterly report, January 1, 1981-March 31, 
1981, 6:23073 (IS—4770) 
Fossil energy quarterly report, October 1, 1980-December 31, 
1980, 6:23072 (IS—4765) 
Magnetic Separators 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Test Facilities 
Fossil energy quarterly report, January 1, 1981-March 31, 
1981, 6:23073 (IS—4770) 
Fossil energy quarterly report, October 1, 1980-December 31, 
1980, 6:23072 (IS—4765) 
Water Removal 
Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 
COAL PREPARATION PLANTS 
Automation 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Control Systems 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Mineral Wastes 
Leaching experiments on coal preparation wastes: comparisons 
of the EPA extraction procedure with other methods, 
6:23049 (LA—8773-SR) 
COAL RESERVES 
Low-rank-coal study national needs for resource development. 
Volume 2. Executive summary, 6:23060 (DOE/FC/10066— 
T1(Vol.1)) 
Economic Analysis 
Coal availability: issues in assessing US coal reserves and 
resources, 6:23059 (BNL—29493) 
Evaluation 
Coal availability: issues in assessing US coal reserves and 
resources, 6:23059 (BNL—29493) 
COAL SEAMS 
Unconventional gas sources. Volume I. Executive summary, 
6:23142 
Degassing 
Unconventional gas sources. Volume II. Coal seams, 6:23147 
COAL TAR 
Chemical Composition 
Evolution of fuel nitrogen during the vacuum thermal 
devolatilization of coal, 6:23015 (DOE/ET/10744—T3) 
Metabolism 
Cell biology program, 6:24373 (LBL—11700) 
Yields 
Evolution of fuel nitrogen during the vacuum thermal 
devolatilization of coal, 6:23015 (DOE/ET/10744—T3) 
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COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 


See also MHD GENERATOR CDIF 
MHD GENERATOR CFFF 
MHD GENERATOR ETF 


Boilers 
Heat-transfer scaling laws for MHD radiant boilers, 6:23675 
(CONF-800617—7) 
Combustors 
One-dimensional flow model for coal combustors, 6:23687 
(DOE/ET/11056—T3) 
Diffusers 
Heat-transfer scaling laws for MHD channels and diffusers, 
6:23676 (CONF-800617— 10) 
Heat Exchangers 
Slag and other liquid behavior on vertical surface at near- 
freezing temperature, 6:23692 
Heat Recovery 
Testing and evaluation of heat recovery/seed recovery 
components, 6:23688 (DOE/ET/15601—T1) 
MHD Channels 
Heat-transfer scaling laws for MHD channels and diffusers, 
6:23676 (CONF-800617— 10) 
Research 
Research and development studies for MHD/coal power flow 
train components. Technical progress report, 1 September 
1979-31 August 1980, 6:23680 (DOE/ET/11056—T3) 
Seed Recovery 
Testing and evaluation of heat recovery/seed recovery 
components, 6:23688 (DOE/ET/15601—T1) 
Slags 
Slag and other liquid behavior on vertical surface at near- 
freezing temperature, 6:23692 
COASTAL REGIONS 
Ecology 
Atlantic coast ecological inventory. user’s guide and 
information base. Final report, 6:24174 (PB—81-102964) 
COASTAL WATERS 
Salinity 
Salinity maximum in the pycnocline of the Middle Atlantic 
Bight, 6:24204 
COATINGS 


See also ENERGY BEAM DEPOSITION FILMS 
PROTECTIVE COATINGS 


Adhesion 

Simple method for adhesion measurements, 6:23941 (LBL— 

11668) 
COBALT 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Distribution 

Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 


COBALT COMPOUNDS 
Reduction 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

COBALT 60 
Uptake 
Dynamics of radionuclide exchange in the calcareous algae 
Halimeda at Enewetak Atoll, 6:24347 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
Oxidation 

Alumina-scale adherence to CoCrAl alloys and coatings, 
6:23910 (LBL—12421) 

Oxidation mechanisms for alloys in single-oxidant gases, 
6:23911 (LBL—12614) 

COBALT BASE ALLOYS 
Corrosion 

Materials selection for in-bed components, 6:24048 (CONF- 

8010187—) 
COBALT CHLORIDES 
Biological Effects 

Hormone studies in rats exposed to environmental pollutants, 

6:24375 (LBL—11700) 
COBALT COMPOUNDS 
Chemical Reaction Kinetics 

Reduction kinetics and microstructures of Al* -containing 

cobalt ferrites, 6:23980 
Reduction 

Reduction kinetics and microstructures of Al** -containing 

cobalt ferrites, 6:23980 





Reduction 


COBALT IONS 
Ion Implantation 

Ion implantation of °*Co for positron-annihilation Doppler- 

broadening measurements, 6:23912 
CO-GENERATION 
See COGENERATION 

National district-heating program: generic city district-heating 
and cooling system from cogeneration retrofit, 6:23801 
(ANL/CNSV-TM—65) 

COGENERATION 
Meetings 
Second international total energy congress. Part 2: the 
discussions, 6:23642 
Turbines 
Conversion of turbines for cogeneration, 6:23809 
COKE 
Information Dissemination 

Review of a Proposed Quarterly Coal Publication, 6:22991 
(DOE/EIA/10313—T2) 

Review of the Proposed Quarterly Coal Review, 6:22993 
(DOE/EIA/10313—TS) 

COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Kinetic Equations 

Kinetic theory analysis of flow in plasmas of varying degree of 
collisionality. Scientific report 81-6, 6:24557 
(DOE/ET/53018—7) 

COLONY FORMATION 
Time 
Regulation of red blood cell production by erythropoietin: 
normal mouse marrow in vitro, 6:24265 
COLONY FORMING UNITS 
See CFU 
COLORADO 
Air Quality 

Air quality trends in Region VIII (1979 data). Final report, 

6:24132 (PB—81-103285) 
Geochemical Surveys 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

COLORADO PLATEAU 
Tectonics 

Estimates of vertical crustal strain rates along the western 

margins of the Colorado Plateau, 6:24424 
COLORADO RIVER BASIN 
Water Resources 
Use of saline water in energy development. Final report, 
6:23423 (PB—81-102980) 
COLUMBIA RIVER 
Radiation Monitoring 
External radiation, 6:24148 (PNL—3728) 
Radioactivity 
Columbia River monitoring, 6:24214 (PNL—3728) 
Water Pollution Monitors 
Environmental surveillance at Hanford for CY-1980 (Lead 
abstract), 6:24146 (PNL—3728) 
Water Quality 
Columbia River monitoring, 6:24214 (PNL—3728) 
COLUMBIA RIVER BASIN 


Deformation of the southeast part of the Columbia Plateau, 
6:24421 
Radiation Monitoring 
Atmospheric monitoring, 6:24147 (PNL—3728) 
COLUMBIUM 
See NIOBIUM 
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COMBINED COLLECTORS 


Development and testing of combined photovoltaic/thermal 
flat-plate collectors, 6:23377 
Photovoltaic systems design and performance, 6:23317 


Economics of photovoltaic concentrators, 6:23378 
Performance 
Retrofitting residences with photovoltaic/thermal collector 
systems, 6:23354 (DOE/ET/20279—131) 
Performance Testing 
Development and testing of combined photovoltaic/thermal 
flat-plate collectors, 6:23377 
Retrofitting 
Retrofitting residences with photovoltaic/thermal collector 
systems, 6:23354 (DOE/ET/20279—131) 
COMBINED-CYCLE POWER PLANTS 
See also MHD GENERATOR ETF 
Coal Gasification 
Coupling a gasifier to a combined-cycle plant, 6:23640 
Design 
Engineer, design, construct, test and evaluate a Pressurized 
Fluidized Bed pilot plant using high sulfur coal for 
production of electric power. Phase I. Preliminary 
engineering. Phase II. Pilot plant final design. Quarterly 
report, March 1-May 31, 1979, 6:23415 (DOE/ET/10417— 
T3) 
Fluidized-Bed Combustors 
Engineer, design, construct, test and evaluate a Pressurized 
Fluidized Bed pilot plant using high sulfur coal for 
production of electric power. Phase I. Preliminary 
engineering. Phase II. Pilot plant final design. Quarterly 
report, March 1-May 31, 1979, 6:23415 (DOE/ET/10417— 
T3) 
Hot Gas Cleanup 
Engineer, design, construct, test and evaluate a Pressurized 
Fluidized Bed pilot plant using high sulfur coal for 
production of electric power. Phase I. Preliminary 
engineering. Phase II. Pilot plant final design. Quarterly 
report, March 1-May 31, 1979, 6:23415 (DOE/ET/10417— 
T3) 
Performance 
Performance of air-cooled power plants using gas from coal. 
Final report, 6:23418 (EPRI-AP—1844) 
Reliability 
Development and validation of reliability forecast techniques 
for selected thermomechanical components of gas-turbine 
combined-cycle plants: guidelines for making reliability 
forecasts, 6:23419 (EPRI-AP—1848) 
Research Programs 
Engineer, design, construct, test and evaluate a Pressurized 
Fluidized Bed pilot plant using high sulfur coal for 
production of electric power. Phase I. Preliminary 
engineering. Phase II. Pilot plant final design. Quarterly 
report, March 1-May 31, 1979, 6:23415 (DOE/ET/10417— 
T3) 
Water Requirements 
Performance of air-cooled power plants using gas from coal. 
Final report, 6:23418 (EPRI-AP—1844) 
COMBUSTION 


See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 


Design 

Pulverized coal firing of aluminum melting furnances. 
Quarterly technical report, January 1, 1980-March 31, 1980, 
6:23075 (DOE/CS/40037—T4) 

Pulverized coai firing of aluminum melting furnaces. Second 
annual technical progress report, July 1979-June 1980, 
6:23074 (DOE/CS/40037—T3) 

Mathematical Models 

Pulverized-fuel combustion: modeling and scaleup 
methodologies. Second quarterly report, January 1, 1981- 
March 31, 1981, 6:23078 (DOE/PC/30294—2) 

Research Programs 

Fundamental and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report, March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 
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COMBUSTION CHAMBERS 
See also COMBUSTORS 
Flame Propagation 
Numerical study of laminar flame wall quenching, 6:23885 
COMBUSTION KINETICS 
Theory of gasless combustion, 6:23999 (UCRL-Trans—11681) 
COMBUSTION PRODUCTS 
See also 3-METHYLCHOLANTHRENE 
Chemical Analysis 
Development of alkali and trace heavy-metal monitors for 
coal-conversion-process streams, 6:23032 (IS-M—327) 
Fallout 
Atmospheric fallout of sodium combustion aerosols, 6:23551 
Mutagen Screening 
Cytotoxic, mutagenic, and carcinogenic effects of energy- 
related agents in diploid human cells which differ in DNA 
repair capacity. Progress report, October 1, 1980-May 31, 
1981, 6:24371 (DOE/EV/04659—4) 
Plasma Diagnostics 
Developments in laser based diagnostic techniques, 6:23685 
(DOE/ET/11056—T3) 
Unified spontaneous Raman and CARS system, 6:23686 
(DOE/ET/11056—T3) 
COMBUSTORS 
See also CATALYTIC COMBUSTORS 
Flow Models 
One-dimensional flow model for coal combustors, 6:23687 
(DOE/ET/11056—T3) 
Magnetoacoustic Waves 
Preliminary investigation of acoustic oscillations in an H2-O2 
fired Hall generator, 6:23689 (DOE/NASA/10769—15) 
COMMERCIAL BUILDINGS 
Energy Audits 
Energy auditing: neutral band theory and practice, 6:23736 
Conservation 


Understanding residential/commercial energy conservation: the 
need for data, 6:23721 
Heat Recovery Equipment 
High temperature heat pump applications: commercial, 
industrial, and with alternative energy sources, 6:23783 
Heating Load 
Custom weighting-factor method for thermal-load calculations 
in the DOE-2 computer program, 6:23712 (LA-UR—81- 
1559) 
COMMUNITIES 
See also PLANNED COMMUNITIES 
Energy Analysis 
Arkansas community energy study handbook (Report), 6:23673 
Energy Audits 
Application of the Hittman methodology, 6:23804 
Energy Conservation 
Community-based assessment and planning of energy futures, 
6:23672 (CONF-810140—2) 
Local ordinances as barriers to energy conservation, 6:23703 
Overview of energy-conserving development planning and 
design techniques based on five case studies, 6:23799 
(ANL/CNSV-TM—S9) 
Energy Consumption 
Energy conservation manual: a guide for local government 
services in Wisconsin, 6:23644 (DOE/TIC—1021171) 
ICES 
Heat-pump-centered integrated community energy systems: 
system development assessment, 6:23796 (ANL/CNSV—18) 
Land Use 
Overview of energy-conserving development planning and 
design techniques based on five case studies, 6:23799 
(ANL/CNSV-TM—59) 
Solar Energy 
Community-based assessment and planning of energy futures, 
6:23672 (CONF-810140—2) 
COMPOSITE MATERIALS 
See also CERMETS 
CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 
Chemical Analysis 
Determination of B and Li in nuclear materials by secondary- 
ion mass spectrometry, 6:23961 (CONF-810548—2) 


Chemical Com 
Characterization of high performance composite matrices, 
6:23943 (UCRL—85765) 
Fracture 
Probabilistic models of the stress-rupture of composite 
materials: Phase IV. Progress report, June 15, 1980-June 14, 
1981, 6:23940 (DOE/ER/04027—T1) 
Mechanical Properties 
Characterization of high performance composite matrices, 
6:23943 (UCRL—85765) 
Reinforced vinyl ester resin: a lighweight structural material, 
6:23865 
Research Programs 
Probabilistic models of the stress-rupture of composite 
materials: Phase IV. Progress report, June 15, 1980-June 14, 
1981, 6:23940 (DOE/ER/04027—T1) 
Ruptures 
Probabilistic models of the stress-rupture of composite 
materials: Phase IV. Progress report, June 15, 1980-June 14, 
1981, 6:23940 (DOE/ER/04027—T1) 
COMPOSTING 
Radiation Doses 
Dosimetry report for the Sandia irradiator for dried sewage 
solids, 6:24342 (ORNL/TM—7637) 
COMPOUND-NUCLEUS REACTIONS 
Hauser-Feshbach Theory 
Cross sections from computer experiments, 6:24508 (CONF- 
800942—25) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Research 
Physical and chemical energy storage program. Project 
summary data, 6:23605 (DOE/CE—0008) 
COMPUTER CODES 
B Codes 
BXAMER APT postprocessor, 6:24002 (BDX—613-2636) 
Comparative Evaluations 
Solar heating and cooling (SHAC) simulation programs: 
assessment and evaluation. Volume 1. Summary report, 
6:23360 (EPRI-EM— 1866) 
D Codes 
Custom weighting-factor method for thermal-load calculations 
in the DOE-2 computer program, 6:23712 (LA-UR—81- 
1559) 
E Codes 
Sun-pointing programs and their accuracy, 6:23342 (SAND— 
81-0761) 
H Codes 
HPASS: a computer program for evaluation of district heating 
with heat pumps. Users manual, 6:23800 (ANL/CNSV- 
TM—63) 
K Codes 
Criticality safety evaluation for SNM vessels in S-Cell (Using 
KENO computer code), 6:24006 (EGG-PHYS—5441) 
L Codes 
Experiments with LSODE on the Cray, 6:24832 (UCID— 
19067) 
Libraries 
Information and advice on numerical software, 6:24828 
(ORNL/CSD/TM—147) 
Manuals 
Manual for the Fourier Data Analysis Program, Code: FA1, 
version/1.2/, operating system: RT-11. Volume 1 and 
Volume II, 6:24824 (IS—4769) 
O Codes 
OKUMA apt postprocessor, 6:24001 (BDX—613-2633) 
P Codes 
Sun-pointing programs and their accuracy, 6:23342 (SAND— 
81-0761) 
R Codes 
Sun-pointing programs and their accuracy, 6:23342 (SAND— 
81-0761) 
S Codes 
Speakeasy user’s manual, 6:24822 (BDX—613-2569) 
Sun-pointing programs and their accuracy, 6:23342 (SAND— 
81-0761) 





COMPUTER CODES 
S Codes 


Symecon--an economic evaluation code for fusion-fission 
symbiotic energy systems, 6:24632 
COMPUTER GRAPHICS 
Contribution of computer graphics to the finite-element 
analysis of the PDX tokamak, 6:24610 
COMPUTER NETWORKS 
Operation 
Overview of the Sandia Central Computing Network, 6:24830 
(SAND—81-0977) 
COMPUTER-AIDED DESIGN 
Display Devices 
Facility management of computer-aided design, 
drafting/manufacturing systems (CADD/M), 6:24833 
(UCRL—84959) 
COMPUTERIZED CONTROL SYSTEMS 
Operation 
Nissan ECCS (Microprocessor control system) boosts fuel 
economy, 6:23839 
Specifications 
Technical objectives report - MCS (RADL Item 2-26), 6:23323 
(DOE/SF/10499—T12) 
COMPUTERS 


See also CRAY COMPUTERS 
PROCESS COMPUTERS 


Operation 
Facility management of computer-aided design, 
drafting/manufacturing systems (CADD/M), 6:24833 
(UCRL—84959) 
Performance 
Facility management of computer-aided design, 
drafting/manufacturing systems (CADD/M), 6:24833 
(UCRL—84959) 
Performance Testing 
Relative performances of several scientific computers for a 
liquid molecular dynamics simulation (Computers tested are: 
VAX 11/70, CDC 7600, CRAY-1, CRAY-1*, VAX- 
FPSAP), 6:23975 (LBL—12054) 
Uses 
Selected advances in the use of computers in radiation therapy, 
6:24304 
CONCENTRATOR SOLAR CELLS 
Comparative Evaluations 
Race for future electrical power--2. Solar cells, 6:23296 
Design 
Commercialization of a photovoltaic concentrator; Acurex 
final report FR-80-11/AE, 6:23284 (SAND—80-7082) 
Materials 
Photovoltaic advance materials research and development, 
6:23307 
Performance 
Commercialization of a photovoltaic concentrator; Acurex 
final report FR-80-11/AE, 6:23284 (SAND—80-7082) 
CONCRETE-PLASTIC COMPOSITES 
Compression Strength 
New, novel well-cementing polymer-concrete composite, 
6:23397 (BNL—29502) 
Mechanical Properties 
Concrete-polymer composites: current status and future 
research needs, 6:23939 (BNL—29501) 
Molecular Structure 
Concrete-polymer composites: current status and future 
research needs, 6:23939 (BNL—29501) 
Stability 
New, novel well-cementing polymer-concrete composite, 
6:23397 (BNL—29502) 
Thermal Gravimetric Analysis 
New, novel well-cementing polymer-concrete composite, 
6:23397 (BNL—29502) 
CONCRETES 
Chemical Composition 
High temperature concrete composites containing 
organosiloxane crosslinked copolymers (Patent), 6:23954 
CONDENSED AROMATICS 


See also BENZANTHRACENE 
BENZOPYRENE 
DIMETHYLBENZANTHRACENE 
NAPHTHALENE 
PERYLENE 
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PYRENE 
Toxicity 
Ultrastructural characteristics of carcinogen-induced 
nondysplastic changes in tracheal epithelium, 6:24392 
Ultrastructural characteristics of carcinogen-induced dysplastic 
changes in tracheal epithelium, 6:24393 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONIFERS 
Physiology 
Hierarchical set of models for estimating the effects of air 
pollution on vegetation, 6:24120 (UCRL—85367) 
CONNECTICUT 
Fossil-Fuel Power Plants 
Northeast Regional environmental impact study: waste disposal 
technical report, 6:23047 (DOE/RG—0058) 
CONNECTIONS 
See JOINTS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONTACTORS 
See SWITCHES 
CONTAINERS 


See also CAPSULES 
PRESSURE VESSELS 
TANKS 


Decontamination 

Decontamination processes for waste glass canisters, 6:23202 

(DP-MS—81-5) 
Liners 

Epoxy-borax-coal tar composition for a radiation protective, 
burn resistant drum liner and centrifugal casting method 
(Patent), 6:23214 

Safety 

Criticality safety evaluation for SNM vessels in S-Cell (Using 

KENO computer code), 6:24006 (EGG-PHYS—5441) 
CONTAINMENT SYSTEMS 
Pressure Gradients 

MARCH calculations for Sequoyah (PWR), 6:23576 (SAND— 

81-0661C) 
Temperature Gradients 

MARCH calculations for Sequoyah (PWR), 6:23576 (SAND— 

81-0661C) 
CONTINENTAL SHELF 
Biology 

Environmental studies, South Texas Outer Continental Shelf, 
biology and chemistry. Executive summary 1977, 6:23130 
(PB—81-106692) 

Environmental studies, South Texas Outer Continental Shelf, 
biology and chemistry. Volume i. Chapters 1-10. Final 
report, 6:23131 (PB—81-106718) 

Environmental studies, South Texas Outer Continental Shelf, 
biology and chemistry. Volume II. Chapters 11-21. Final 
report, 6:23132 (PB—81-106726) 

Maps 

Draft environmental impact statement: proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore Southern 
California. Volume 2 of 2, 6:23134 

Natural Gas Deposits 

Accounting for net profit share leases, 6:23128 (LA—8857-MS) 

Draft environmental impact statement: proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore Southern 
California. Volume 1 of 2, 6:23133 

Draft environmental impact statement: proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore Southern 
California. Volume 2 of 2, 6:23134 

Oceanography 

Environmental studies, South Texas Outer Continental Shelf, 
biology and chemistry. Executive summary 1977, 6:23130 
(PB—81-106692) 

Environmental studies, South Texas Outer Continental Shelf, 
biology and chemistry. Volume i. Chapters 1-10. Final 
report, 6:23131 (PB—81-106718) 

Environmental studies, South Texas Outer Continental Shelf, 
biology and chemistry. Volume II. Chapters 11-21. Final 
report, 6:23132 (PB—81-106726) 

Petroleum Deposits 
Accounting for net profit share leases, 6:23128 (LA—8857-MS) 
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Draft environmental impact statement: proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore Southern 
California. Volume 1 of 2, 6:23133 

Draft environmental impact statement: proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore Southern 
California. Volume 2 of 2, 6:23134 

CONTINUOUS MINERS 
Failure Mode Analysis 

Electrical, mechanical, and hydraulic system improvement 
study for continuous-miner operations. Volume 1. Technical 
information and conclusions. Final technical report as of 
March 30, 1980, 6:23062 (DOE/ET/12221—T2(Vol.1)) 

Failures 

Electrical, mechanical, and hydraulic system improvement 
study for continuous-miner operations. Volume II. Computer 
sort results and user’s manual. Final technical report as of 
March 30, 1980 (Computer sort results of continuous miner 
failures in 16 mines), 6:23063 (DOE/ET/12221—T2(Vol.2)) 

CONTRACTS 
Manuals 

Types of contracts and agreements guide. Part 1, 6:24820 

(DOE/MA/06007—1) 
CONTROL SYSTEMS 
(For automated processes including feedback.) 


See also COMPUTERIZED CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 


Algorithms 
Automatic-control-algorithm effects on energy production, 
6:23410 (SAND--81-1107C) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 
CONVENTIONS 

See AGREEMENTS 
COOLERS 

See HEAT EXCHANGERS 
COOLING PONDS 

Limnology 

Limnological database for Par Pond: 1959 to 1980, 6:24218 

(DP—1575) 
Water Chemistry 

Element flow in aquatic systems surrounding coal-fired power 
plants. Wisconsin power plant impact study, 6:23431 (PB— 
81-106833) 

COPPER 
Distribution 

Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJIBX—156-8i) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

Ton Collisions 

Reversibility effects in disordered and ordered solids leading to 
scattered-ion yield enhancements near 180°, 6:24443 (CONF- 
810231—2) 


Physical Radiation Effects 

Application of the high-voltage electron microscope to 
quantitative defect-production studies using in-situ electrical- 
resistivity measurements, 6:24070 (CONF-800903—2) 

Study of the anisotropy of the threshold energy in copper 
using in-situ electrical resistivity measurements in the 
HVEM, 6:23895 (CONF-800903—3) 

X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

COPPER HALIDES 
Vacuum Coating 

Spray solar cell research: CdS/Cuw2S cells by ion exchange- 
CSD. Fifth quarterly report, September 1-November 30, 
1980, 6:23289 (SERI/PR—8104-1-T1) 

COPPER ORES 
Solution Mining 
Environmental assessment of in situ mining. Open file report 
(final), 6:23187 (PB—81-106783) 

CORN (MAIZE) 

See MAIZE 
CORN STOVER 

See AGRICULTURAL WASTES 
CORNELL ELECTRON-POSITRON STORAGE RING 

See CESR STORAGE RING 
CORONA DISCHARGES 

Configuration 

Possible interpretation of the gas discharge structure in a 

rod/plane gap, 6:23466 
Electric Currents 
Relative importance of active synchronous component in the 
current of a corona discharge, 6:23465 
CORONA (SOLAR) 
See SOLAR CORONA 
CORTISONE 
Biological Effects 

Correlation between lead retention and intestinal pinocytosis in 

the suckling mouse, 6:24398 
COSMIC ELECTRONS 
Radiation Flux 

Los Alamos synchronous orbit data set, 6:24430 (LA-UR—81- 

1453) 
COSMIC PROTONS 
Radiation Flux 

Los Alamos synchronous orbit data set, 6:24430 (LA-UR—81- 

1453) 
COTTON PLANTS 
Temperature Effects 

Effects of soil temperature and zinc application on yields and 
micronutrient content of four crop species grown together in 
a glasshouse, 6:24411 

COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
CRACK PROPAGATION 
Computerized Simulation 
Computer modeling of cracks, 6:24003 (BNL—29558) 
CRAY COMPUTERS 
Data Processing 

Construction of integer-vector library routines for the Cray 

computer, 6:24831 (SAND—81-8214) 





CRAY COMPUTERS 
Data Processing 


CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEP 
Test Facilities 
Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1981, 6:23029 
(DOE/PR/06010—TS) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS 
Productivity 
Oxidant air pollution: estimated effects on US vegetation in 
1969 and 1974, 6:24368 (BNL—S51327) 
CROSS-LINKING 
Mathematical Models 
Theory of equilibrium binding of a bivalent ligand to cell 
surface antibody: the effect of antibody heterogeneity on 
cross-linking, 6:24264 
CRUDE OIL 
See PETROLEUM 
CRYOPUMPS 
In-torus surface pumping for the TFTR flexibility 
modification, 6:24806 
CRYSTAL DEFECTS 
Electronic Structure 
Theoretical calculations of the electronic and vibrational 
structure of point defects in ionic crystals, 6:24517 (CONF- 
810573—1(Draft)) 
CRYSTAL LATTICES 
Cracks 
Computer modeling of cracks, 6:24003 (BNL—29558) 
Diffusion 
New method for the determination of diffusion constants from 
partially narrowed NMR lines, 6:24514 (CONF-801124—49) 
Ion Collisions 
Reversibility effects in disordered and ordered solids leading to 
scattered-ion yield enhancements near 180°, 6:24443 (CONF- 
810231—2) 
Mathematical Models 
Plastic dislocation motion via nonequilibrium molecular and 
continuum dynamics, 6:24520 (UCRL—84146) 
CUCUMBERS 
Radioactivity 
Tritium dynamics in vegetables: experimental results, 6:24358 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM ISOTOPES 
Radionuclide Migration 
Predicting radionuclide leaching from root zone soil for 
assessment applications, 6:24175 (CONF-810606—44(Draft)) 
CYANIDES 
Biological Effects 
Effects of cyanide on rates and products of fatty acid synthesis 
by chloroplasts isolated from Spinacia oleracea, 6:24386 
CYCLOTRON INSTABILITY 
Survey of thermonuclear instabilities in a tokamak, 6:24534 
(CONF-790866—) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOCHROMES 
Photochemical Reactions 
Electron flow through plastoquinone and cytochromes be and f 
in chloroplasts, 6:24258 


DAPHNIA 
Biological Localization 
Uptake, depuration, and distribution of selenium in Daphnia 
and its effects on survival and ultrastructure, 6:24326 
DARRIEUS ROTORS 
Control Systems 
Automatic-control-algorithm effects on energy production, 
6:23410 (SAND—81-1107C) 
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DATA ACQUISITION SYSTEMS 
Design 
Computerized ultrasonic data acquisition and signal analysis 
system, 6:24034 (SAND—81-8221) 
Programming 
Design of the RSX11M Q system, 6:24084 (LA-UR—81-1576) 
Programming Languages 
Event-analysis language for high-speed data acquisition, 
6:24825 (LA-UR—81-1550) 
Semiconductor Storage Devices 
Bulk-memory processor for data acquisition, 6:24826 (LA- 
UR—81-1568) 
DATA BASE MANAGEMENT 
Proceedings of the symposium: perspectives on scientific and 
technical information, 6:24838 (ORNL—5749) 
Standardization 
Guide for the implementation of federal information processing 
standards (FIPS) in the acquisition and design of computer 
products and services, 6:24837 (NP—1903348) 
DATA PROCESSING 
See also DATA PROCESSING 
Standardization 
Guide for the implementation of federal information processing 
standards (FIPS) in the acquisition and design of computer 
products and services, 6:24837 (NP—1903348) 
DECANE 
Phase Studies 
Development of a method for evaluating carbon dioxide 
miscible flooding prospects, 6:23102 (DOE/BETC/IC— 
80/3(Vol.3)) 
Displacement of oil by carbon dioxide, 6:23095 
(DOE/BETC/IC—80/3(Vol.3)) 
DECISION MAKING 
Basic-research foundations for public-education programs in 
energy conservation, 6:23812 (DOE/CS/10228—T1) 
DECONTAMINATION 
Computer Calculations 
Analysis of experimental air-detritiation data using TSOAK- 
M1, 6:24608 
Optimization 
Kriging analysis of uranium concentrations in Test Area C- 
74L, Eglin Air Force Base, Florida, 6:24177 (LA—8721) 
DEDTC 
(Diethyldithi arb t s.) 
Biological Effects 
Use of implanted minipumps to study the effects of chelating 
drugs on renal ® Ni clearance in rats, 6:24361 
DEER 
Radioactivity 
Wildlife, 6:24215 (PNL—3728) 
DELAWARE 
Fossil-Fuel Power Plants 
Northeast Regional environmental impact study: waste disposal 
technical report, 6:23047 (DOE/RG—0058) 
DENITRIFICATION 
Enzyme Activity 
Proton translocation associated with nitrite respiration in 
Desulfovibrio desulfuricans, 6:24254 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPOSITION 
Monitoring 
Study of atmospheric-pollution scavenging. Nineteenth 
progress report, 6:24123 (DOE/EV/01199—T1) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DEUS 
(Dual Energy Use Systems.) 
See also COGENERATION 
Meetings 
Second international total energy congress. Part 1: the papers, 
6:23641 
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Second international total energy congress. Part 2: the 
discussions, 6:23642 
DEUTERIUM 
Atom-Molecule Collisions 
Low energy atomic collisions. Final report 1 oct 77-30 apr 80, 
6:24436 (AD-A—088748) 
Chemical Reactions 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
Decay 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
Diffusion 
Influence of thin silicon films on deuterium and tritium 
permeation in steels, 6:23922 
G Value 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
Infrared Spectra 
Recent research on cryogenic deuterium-tritium, 6:23236 
Isotope Effects 
Deuterium NMR in solids with a cylindrical magic angle 
sample spinner, 6:23986 
Nanosecond flash studies of reduction of benzophenone by 
aliphatic amines. Quantum yields and kinetic isotope effects, 
6:23991 
Mass Spectroscopy 
Isotopic analysis of hydrogen-helium mixtures, 6:23974 
Separation Processes 
Feasibility studies on exhaust plasma processes, 6:23232 
Separation of hydrogen isotope by Pd-alloy membrane, 6:23981 
Thermal Conductivity 
Recent research on cryogenic deuterium-tritium, 6:23236 
DEUTERIUM COMPOUNDS 
See also DEUTERIUM TRITIDES 
Photolysis 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
Radiolysis 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TRITIDES 
Infrared Spectra 
Recent research on cryogenic deuterium-tritium, 6:23236 
Thermal Conductivity 
Recent research on cryogenic deuterium-tritium, 6:23236 
DEUTERONS 
Structure Functions 
Nucleon structure functions as derived from lepton-nucleon 
scattering, 6:24461 (CONF-790885—) 
DEVONIAN SHALES 
See BLACK SHALES 
DEXAMETHASONE 
Metabolism 
Effects of toxic chemicals on the immune system: the 
interaction of macrophages with glucocorticoids as a model 
system, 6:24314 (DOE/TIC—1018682) 
DIABETES MELLITUS 


Role of organic volatile profiles in clinical diagnosis, 6:24293 


Radiotherapy 
Diabetes research, 6:24331 (LBL—11700) 


DIELECTRIC MATERIALS 
Breakdown 
Evaluation of the effect of surface defects on breakdown in 
strongly electronegative gases or gas mixtures, 6:23478 
Relative importance of active synchronous component in the 
current of a corona discharge, 6:23465 
Solution to Laplace’s equation for hyperboloidal electrodes 
with applications to dielectric testing in nonuniform electric 
fields, 6:23499 
Dielectric Properties 
Electron swarm data relevant to high-voltage insulation, 
6:23462 
Meetings 
Gaseous dielectrics II, 6:23460 
Specifications 
Future testing needs of gas-insulated substations, 6:23500 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Air Pollution 
An investigation of future ambient diesel particulate levels 
occurring in large-scale urban areas. Technical report, 
6:24130 (PB—81-101685) 
Diesel Fuels 
State-of-the-art of European R and D on coal-burning diesel 
engines: a brief survey, 6:23824 (DOE/SF/10538—T7) 
Exhaust Gases 
Comparative research on the potential fuel economy of diesel 
and spark-ignition engines, 6:23832 
Optimizing diesel combustion: improving fuel economy, engine 
life and reducing particulates and NO/sub x/ emissions with 
electrostatic fluid processors, 6:23836 
Fabrication 
Fabrication and testing of alpha silicon carbide diesel 
components, 6:23834 
Fuel Economy 
Comparative research on the potential fuel economy of diesel 
and spark-ignition engines, 6:23832 
Design and operating factors favoring improved economies of 
spark ignition and compression ignition engines, 6:23833 
Optimizing diesel combustion: improving fuel economy, engine 
life and reducing particulates and NO/sub x/ emissions with 
electrostatic fluid processors, 6:23836 
Power trains of heavy-duty trucks with combined 
supercharging system and intercooling, 6:23867 
Materials 
Fabrication and testing of alpha silicon carbide diesel 
components, 6:23834 
Mechanical Transmissions 
Power trains of heavy-duty trucks with combined 
supercharging system and intercooling, 6:23867 
Methanol Fuels 
MAN FM process to enable diesel engines to burn methanol, 
6:23835 
Operation 
Design and operating factors favoring improved economies of 
spark ignition and compression ignition engines, 6:23833 
MAN FM process to enable diesel engines to burn methanol, 
6:23835 
Performance 
MAN FM process to enable diesel engines to burn methanol, 
6:23835 
DIESEL FUELS 
Biological Effects 
Effects of inhaled diesel emissions and coal dust in rats, 
6:24385 
Cleaning 
Optimizing diesel combustion: improving fuel economy, engine 
life and reducing particulates and NO/sub x/ emissions with 
electrostatic fluid processors, 6:23836 
Fuel Substitution 
State-of-the-art of European R and D on coal-burning diesel 
engines: a brief survey, 6:23824 (DOE/SF/10538—T7) 
DIET 
Correlations 
Dietary effects on serum high density lipoproteins, 6:24316 
(LBL—11700) 





DIET 
Correlations 


New plasma lipoproteins identified in pedigreed baboons on 
cholesterol diet, 6:24250 (LBL—11700) 
DIETHYLDITHIOCARBAMATES 
See DEDTC 
DIFFERENTIAL EQUATIONS 
Computer Codes 
Experiments with LSODE on the Cray, 6:24832 (UCID— 
19067) 
Numerical Solution 
Experiments with LSODE on the Cray, 6:24832 (UCID— 
19067) 
DIFFUSERS 


Distributor design, 6:24045 (CONF-8010187—) 
Heat Transfer 
Heat-transfer scaling laws for MHD channels and diffusers, 
6:23676 (CONF-800617—10) 
Scaling Laws 
Heat-transfer scaling laws for MHD channels and diffusers, 
6:23676 (CONF-800617—10) 
DIGOXIN 
Biological Effects 
Sequestration of **Ca** by mitochondria from rabbit heart, 
liver, and kidney after doxorubicin or digoxin/doxorubicin 
treatment, 6:24360 
DIMETHYLBENZANTHRACENE 
Carcinogen Screening 
Methods for detecting carcinogens and mutagens with the 
Salmonella/mammalian-microsome mutagenicity test, 6:24410 
Mutagen Screening 
Methods for detecting carcinogens and mutagens with the 
Salmonella/mammalian-microsome mutagenicity test, 6:24410 
DIMETHYLBENZENES 
See XYLENES 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOLS 
See GLYCOLS 
DIPHENYLKETONE 
See BENZOPHENONE 
DIRECT CONTACT HEAT EXCHANGERS 
Performance 
Direct contact liquid-liquid heat exchanger for solar heated 
and cooled buildings. Final report, January !, 1979-May 30, 
1980, 6:23353 (DOE/CS/32867—T2) 
DIRECT SOLAR RADIATION 
Measuring Instruments 
Effect of circumsolar radiation on the accuracy of 
pyrheliometer measurements of the direct solar radiation, 
6:23264 (LBL—12707) 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISK MHD GENERATORS 
Economics 
Assessment of disk MHD generator for a base-load 
powerplant, 6:23690 (DOE/NASA/10769—17) 


Assessment of disk MHD generator for a base-load 
powerplant, 6:23690 (DOE/NASA/10769—17) 
DISLOCATIONS 
Crystal Models 
Studies of dislocation motion and sliding friction. Final report, 
July 1, 1977-December 31, 1980, 6:24518 (DOE/ER/04432— 
1) 
DISPLAY DEVICES 
Operation 
Facility management of computer-aided design, 
drafting/manufacturing systems (CADD/M), 6:24833 
(UCRL—84959) 
Performance 
Facility management of computer-aided design, 
drafting/manufacturing systems (CADD/M), 6:24833 
(UCRL—84959) 
DISSOLVERS 


Apparatus for leaching core material from clad nuclear fuel pin 
segments (Patent), 6:23192 
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DISTILLATION 
Comparative Evaluations 
Comparison of sequential flash and conventional crude oil 
distillation processes, 6:23126 (DOE/EC/01584—4) 
DISTRICT COOLING 
District heating and cooling through retrofit of public-utility 
steam-electric stations, 6:23424 
Computer Codes 
HPASS: a computer program for evaluation of district heating 
with heat pumps. Users manual, 6:23800 (ANL/CNSV- 
TM—63) 
Economics 
National district-heating program: generic city district-heating 
and cooling system from cogeneration retrofit, 6:23801 
(ANL/CNSV-TM—65) 
Environmental Impacts 
National district-heating program: generic city district-heating 
and cooling system from cogeneration retrofit, 6:23801 
(ANL/CNSV-TM—65) 
Feasibility Studies 
National district-heating program: generic city district-heating 
and cooling system from cogeneration retrofit, 6:23801 
(ANL/CNSV-TM—465) 
Parametric Analysis 
HPASS: a computer program for evaluation of district heating 
with heat pumps. Users manual, 6:23800 (ANL/CNSV- 
TM—63) 
DISTRICT HEATING 
District heating and cooling through retrofit of public-utility 
steam-electric stations, 6:23424 
Computer Codes 
HPASS: a computer program for evaluation of district heating 
with heat pumps. Users manual, 6:23800 (ANL/CNSV- 
TM—63) 
Economics 
National district-heating program: generic city district-heating 
and cooling system from cogeneration retrofit, 6:23801 
(ANL/CNSV-TM—65) 
Energy Efficiency 
District heating: air-quality considerations and the Clean Air 
Act, 6:24156 (BNL—51361) 
Environmental Effects 
District heating: air-quality considerations and the Clean Air 
Act, 6:24156 (BNL—51361) 
Environmental Impacts 
National district-heating program: generic city district-heating 
and cooling system from cogeneration retrofit, 6:23801 
(ANL/CNSV-TM—65) 
Feasibility Studies 
National district-heating program: generic city district-heating 
and cooling system from cogeneration retrofit, 6:23801 
(ANL/CNSV-TM—65) 
Hot Water 
Engineering considerations of modern community district 
heating systems, 6:23808 
Project plan to implement a demonstration of cogenerated hot 
water district heating in St. Paul, Minnesota, 6:23810 
Legal Aspects 
District heating: air-quality considerations and the Clean Air 
Act, 6:24156 (BNL—51361) 
Meetings 
Second international total energy congress. Part 2: the 
discussions, 6:23642 
Parametric Analysis 
HPASS: a computer program for evaluation of district heating 
with heat pumps. Users manual, 6:23800 (ANL/CNSV- 
TM—63) 
Planning 
Project plan to implement a demonstration of cogenerated hot 
water district heating in St. Paul, Minnesota, 6:23810 
Steam Systems 
Engineering considerations of modern community district 
heating systems, 6:23808 
Waste Heat Utilization 
Using industrial reject heat for district heating: a case study, 
Bellingham, Washington, 6:23770 (CONF-810545—3) 
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D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DMBA 
See DIMETHYLBENZANTHRACENE 
DNA 
(Deoxyribonucleic acid.) 
Biological Repair 
DNA repair mechanism, 6:24245 (LBL—11700) 
Recovery after exposure to near-ultraviolet light of cells 
containing 5-bromodeoxyuridine (V79 Chinese hamster 
cells), 6:24345 
Repair and cell cycle response in cells exposed to 
environmental biohazards. Progress report, June 1, 1980-May 
31, 1981, 6:24324 (DOE/EV/04568—T1) 
Repair of DNA treated with y-irradiation and chemical 
carcinogens, 6:24322 (DOE/EV/02725—T1) 
Ionization 
Toward a theory of the initiation of cancer by ionizing 
radiation: the twin doublet pair model, 6:24317 (CONF- 
800944—7) 
Mutagenesis 
Comments on mutagenesis risk estimation, 6:24359 
Radiation Injuries 
In vitro enzymatic studies on the nature and repair of x-ray- 
induced damages in DNA. Final report, 6:24325 
(DOE/EV/04966—1) 
Stability 
Interaction of gene 32 protein and gene 32*III with synthetic 
polynucleotides, 6:24244 (LBL—11700) 
DOGS 
Blood Count 
Biological effects of implanted nuclear energy sources for 
artificial heart devices. Final report, September 1, 1968-May 
31, 1979, 6:24327 (DOE/TIC—1021942) 
Neoplasms 
Biological effects of implanted nuclear energy sources for 
artificial heart devices. Final report, September 1, 1968-May 
31, 1979, 6:24327 (DOE/TIC—1021942) 
Pathological Changes 
Biological effects of implanted nuclear energy sources for 
artificial heart devices. Final report, September 1, 1968-May 
31, 1979, 6:24327 (DOE/TIC—1021942) 
DOLOMITE 
Diagenesis 
Influence of pore geometry and diagenesis on future tertiary 
recovery in Ordovician (Red River) carbonate reservoirs at 
Cabin Creek Field, Montana, 6:23098 (DOE/BETC/IC— 
80/3(Vol.3)) 
Microstructure 
Influence of pore geometry and diagenesis on future tertiary 
recovery in Ordovician (Red River) carbonate reservoirs at 
Cabin Creek Field, Montana, 6:23098 (DOE/BETC/IC— 
80/3(Vol.3)) 
Porosity 
Influence of pore geometry and diagenesis on future tertiary 
recovery in Ordovician (Red River) carbonate reservoirs at 
Cabin Creek Field, Montana, 6:23098 (DOE/BETC/IC— 
80/3(Vol.3)) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSIMETRY 


See also NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 


tion 
Develop real-time dosimetry concepts and instrumentation for 

long-term missions. Technical progress, February 1980- 
February 1981, 6:24103 (PNL—3747) 

DOUBLET 3 DEVICES 

See DOUBLET REACTORS 
DOUBLET REACTORS 
Control Systems 


Computer control of tokamak operation at Doublet III, 6:24621 


Fiber-optic high voltage isolation of CAMAC highway, 
6:24635 
Electric Generators 
Performance of the Doublet III generator-rectifier system, 
6:24755 


DOW PUSHER 700 
See POLYAMIDES 
DOXORUBICIN 
Biological Effects 
Sequestration of “*Ca®* by mitochondria from rabbit heart, 
liver, and kidney after doxorubicin or digoxin/doxorubicin 
treatment, 6:24360 
Fluorescence 
Laser fluorescence detection for high-performance liquid 
chromatography, 6:23962 (IS-T—933) 
Liquid Column Chromatography 
Laser fluorescence detection for high-performance liquid 
chromatography, 6:23962 (IS-T—933) 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 
Radioactivity 
Reduction of tritium concentration in an aquifer, 6:24217 
DROPLETS 
Deposition 
Environmental measurements of power plant cooling tower 
and stack plumes. Final report, 6:23427 (DOE/EV/02463— 
6) 
DRUGS 


See also ANTINEOPLASTIC DRUGS 
RADIOPHARMACEUTICALS 


Manufacturing 
Comparison of anaerobic vs aerobic treatment of 
pharmaceutical waste, 6:23761 (ANL/CNSV-TM—S0) 
DRY DEPOSITION 
See DEPOSITION 
DUAL ENERGY USE SYSTEMS 
See DEUS 
DUCKS 
Radioactivity 
Wildlife, 6:24215 (PNL—3728) 
DUCTS 
Thermal Insulation 
Insulation of mechanical systems, 6:23738 
DUODENUM 
See SMALL INTESTINE 
DUOPLASMATRONS 
Efficiency 
Duopigatron ion source studies: II, 6:24588 (SAND—81-0845) 
DUST COLLECTORS 


Scrubbers for dust control: a comparison of six medium-energy 
use types. Report of investigations/1980, 6:23068 (PB—81- 
104291) 

Performance Testing 

Scrubbers for dust control: a comparison of six medium-energy 
use types. Report of investigations/1980, 6:23068 (PB—81- 
104291) 

DUSTS 
Air Pollution 

Evaluation of contribution of wind blown dust from the desert 
to levels of particulate matter in desert communities. Final 
report, 6:24129 (PB—81-100489) 

Air Pollution Control 

Measurement and control of air pollution produced by 

highway construction. Final report, 6:24063 (PB—81-104325) 
DYE LASERS 
Absorption Spectra 

Radiation trapping in a laser dye medium, rhodamine 6G in 

alcohol, 6:24024 
Spectra 

Comparison of experimental and theoretical excited-state 

spectra for rhodamine 6G, 6:24023 
Stimulated Emission 
Comparison of experimental and theoretical excited-state 
spectra for rhodamine 6G, 6:24023 
Tuning 
Near- to far-infrared tunable Raman laser, 6:24026 
DYSPROSIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 

reconnaissance data release for the eastern portion of the 





DYSPROSIUM 
Activation Analysis 


Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

DYSPROSIUM CARBIDES 
Chemical Preparation 

New method of preparation of rare earth metals carbothermal 

reduction of their oxides, 6:23926 (ORNL-tr—4744) 


E 


EARTH ATMOSPHERE 


See also AIR 
IONOSPHERE 
SURFACE AIR 


Air Pollution 
The perturbation of some atmospheric mechanisms by 
emissions from aircraft. Final report, 6:24432 (AD-A— 
089100) 
Boundary Layers 
Dynamics of the atmospheric boundary layer during the 1980 
total solar eclipse, 6:24118 (BNL—29497) 
Heat Flux 
Dynamics of the atmospheric boundary layer during the 1980 
total solar eclipse, 6:24118 (BNL—29497) 
Meteorology 
Dynamics of the atmospheric boundary layer during the 1980 
total solar eclipse, 6:24118 (BNL—29497) 
Radionuclide Migration 
Environmental tritium applications to atmospheric and 
oceanographic research, 6:24155 
Stresses 
Dynamics of the atmospheric boundary layer during the 1980 
total solar eclipse, 6:24118 (BNL—29497) 
Turbulence 
Numerical simulation of mesoscale atmospheric circulations 
over the Lake Michigan area, 6:24119 (CONF-801102—38) 
EBD FILMS 
See ENERGY BEAM DEPOSITION FILMS 
EBIS 
See ELECTRON BEAM ION SOURCES 
ECLIPSE 
Environmental Effects 
Dynamics of the atmospheric boundary layer during the 1980 
total solar eclipse, 6:24118 (BNL—29497) 
ECONOMIC ANALYSIS 
Energy Models 
Adjoint sensitivity theory and its application to LEAP Model 
22C, 6:23623 (ORNL/TM—7789) 
ECONOMIZERS 
Economic Analysis 
Economic analysis of industrial waste-heat recovery: fluidized- 
bed technology versus three conventional alternatives, 
6:23766 (ANL/CNSV-TM—66) 
Energy Efficiency 
Economic analysis of industrial waste-heat recovery: fluidized- 
bed technology versus three conventional alternatives, 
6:23766 (ANL/CNSV-TM—66) 
Payback Period 
Economic analysis of industrial waste-heat recovery: fluidized- 
bed technology versus three conventional alternatives, 
6:23766 (ANL/CNSV-TM—66) 
ECONOMY 
Energy 
ENECONI: a first-version model for analyzing energy- 
economy interactions, 6:23622 (DOE/ET/13752—1) 
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ECR HEATING 
Microwave coupling in EBT reactor, 6:24782 
Reference design and program plan for a TNS electron 
cyclotron heating startup system, 6:24785 
Tokamak power reactor heated at electron cyclotron 
resonance by gyrotrons, 6:24786 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EHV AC SYSTEMS 
Dielectric Materials 
Impulse breakdown of corrugated coaxial electrodes in 
compressed SF¢, 6:23476 
Electric Cables 
Modern cable fault location management, 6:23445 (CONF- 
7905189—(Vol.1)) 
Gas-Insulated Cables 
Impulse breakdown of corrugated coaxial electrodes in 
compressed SF¢, 6:23476 
Power Substations 
High voltage testing of metal-enclosed, gas-insulated 
substations on-site with oscillating switching impulse 
voltages, 6:23493 
Implications in long-term field testing of gas-insulated 
equipment, 6:23494 
EIGENFUNCTIONS 
Algorithms 
Algorithms for sparse, symmetric, definite quadratic A-matrix 
eigenproblems, 6:24524 (CONF-810251—1) 
Factorization 
Algorithms for sparse, symmetric, definite quadratic A-matrix 
eigenproblems, 6:24524 (CONF-810251—1) 
ELASTOMERS 
Materials Testing 
Improved solar collector sealants. Semiannual report, October 
1980-April 1981, 6:23372 (DOE/CS/15362—T1) 
Tensile Properties 
Improved solar collector sealants. Semiannual report, October 
1980-April 1981, 6:23372 (DOE/CS/15362—T1) 
Thermal Efficiency 
Employment of non-conventional membranes in thermally 
efficient roofing systems, 6:23739 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 


See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 


Control Equipment 
Laboratory evaluation of a Pilot Cell Battery Protection 
System for photovoltaic applications, 6:23314 
(DOE/NASA/20485—7) 
Heat Transfer 
Heat-transfer modeling and thermal management of batteries, 
6:23610 (CONF-800802—27) 
Thermal Analysis 
Heat-transfer modeling and thermal management of batteries, 
6:23610 (CONF-800802—27) 
ELECTRIC CABLES 
See also GAS-INSULATED CABLES 


Development of a new 20 kV cable with synthetic insulation 
and of its fittings, 6:23443 (CONF-7905189—(Vol.1)) 
Electrical Faults 
Modern cable fault location management, 6:23445 (CONF- 
7905189—(Vol.1)) 
Electrical Insulation 
Development of a new 20 kV cable with synthetic insulation 
and of its fittings, 6:23443 (CONF-7905189—(Vol.1)) 
Fabrication 
Straight-through joints for extruded solid dielectric insulated 
cables: 12 to 170 kV, 6:23444 (CONF-7905189—(Vol.1)) 
Performance 
Development of a new 20 kV cable with synthetic insulation 
and of its fittings, 6:23443 (CONF-7905189—(Vol.1)) 
Straight-through joints for extruded solid dielectric insulated 
cables: 12 to 170 kV, 6:23444 (CONF-7905189—(Vol.1)) 
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Performance Testing 
Significance and problems concerned with laboratory tests on 
power cables and relevant accessories for distribution 
systems, 6:23442 (CONF-7905189—(Vol.1)) 
ELECTRIC CONDUCTORS 
Casimir Operators 
Casimir self-stress on a perfectly conducting cylindrical shell, 
6:24522 (DOE/ER/01545—308) 
Stresses 
Casimir self-stress on a perfectly conducting cylindrical shell, 
6:24522 (DOE/ER/01545—308) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also ALTERNATORS 
Fast commutation of homopolar generator output, 6:24750 
ion 
Draft environmental impact statement. Lake Texoma restudy, 
Lake Texoma, Texas and Oklahoma, 6:24221 
Performance 
Performance of the Doublet III generator-rectifier system, 
6:24755 
Stability 
Stability of independent power plants supplying industrial 
loads, 6:23434 (CONF-7905189—(Vol.1)) 
ELECTRIC GROUNDS 
Numerical analysis of potential rise in JT-60 grounding system, 
6:24749 
Electric 
Transient high voltage on the grounded enclosures of gas- 
insulated transmission equipment, 6:23495 
ELECTRIC MOTORS 
Energy Efficiency 
Design, application benefits, and economics of energy-efficient 
motors: a technological update, 6:23785 
Performance 
Design, application benefits, and economics of energy-efficient 
motors: a technological update, 6:23785 
Start-Up 
Frequency converter start-up of large synchronous motors and 
its influence on the ac network, 6:23437 (CONF-7905189— 
(Vol.1)) 
ELECTRIC POWER 
Charges 


Cost of service information FY 1979. Subpart B, 6:23665 
(NP— 1902749) 

Problem of second best and the efficient pricing of electricity, 
6:23663 (EPRI-EA—1852-SR) 

Cost 

Residential energy-consumption survey: 1978-1980 
consumption and expenditures. Part II. Regional data, 
6:23709 (DOE/EIA—0262/2) 

Residential energy-consumption survey: 1979-1980 
consumption and expenditures. Part I. National data 
(including conservation), 6:23708 (DOE/EIA—0262/1) 

Marginal-Cost Pricing 

Problem of second best and the efficient pricing of electricity, 

6:23663 (EPRI-EA—1852-SR) 
Prices 

Residential conventional fuel prices and future projections: an 
update reflecting October-December 1980 conditions, 
6:23711 (LA—8838-MS) 

Residential energy-consumption survey: 1979-1980 
consumption and expenditures. Part I. National data 
(including conservation), 6:23708 (DOE/EIA—0262/1) 

Supply and Demand 

Estimated electric demand and supply for summer 1981: 
contiguous United States. Staff report, 6:23650 (DOE/EP— 
0016) 

ELECTRIC SPARKS 
Electric Potential 

Measurement of dc voltages up to 1 MV using sphere-gaps and 

rod-gaps, 6:23497 
ELECTRIC SWITCHES 
See SWITCHES 


ELECTRICAL INSULATORS 
Performance 


ELECTRIC UTILITIES 
Energy Management 
Utilities’ role in energy management (Detroit Edison), 6:23670 
Fuel Consumption 
On forecasting electric utility fossil fuel consumption, 6:23656 
Fuel Substitution 
New fuels for old, 6:23666 
Staff analysis of the energy and economic impacts of the 
President's program for reducing oil and gas consumption in 
the utility sector, 6:23662 (DOE/TIC—1022114) 
Information Dissemination 
Review of the Coal and Electric Sections in the Monthly 
Energy Review and an Overall Review of Office of Energy 
Data Operations Publications, 6:22994 (DOE/EIA/10313— 
T6) 
Supplement to a review of the coal and electric sections in the 
Monthly Energy Review and an Overall Review of Office 
of Energy Data Operations Publications, 6:22992 
(DOE/EIA/10313—T3) 
Load Management 
Utility load management programs, 6:23668 
Regulations 
Staff analysis of the energy and economic impacts of the 
President's program for reducing oil and gas consumption in 
the utility sector, 6:23662 (DOE/TIC—1022114) 
Simulation 
Supplement to a review of the coal and electric sections in the 
Monthly Energy Review and an Overall Review of Office 
of Energy Data Operations Publications, 6:22992 
(DOE/EIA/10313—T3) 
Solar Repowering 
Solar repowering study, Sierra Pacific Power Utility, 6:23340 
(MDC-G—8476) 
Time-of-Use Pricing 
Modeling TOD pricing effects on electric utility loads, 6:23669 
ELECTRICAL EQUIPMENT 


See also CIRCUIT BREAKERS 
ELECTRICAL INSULATORS 
LIGHTNING ARRESTERS 
RELAYS 
SWITCHES 
TRANSFORMERS 


Design 
Vertebrate behavior and ecology. Progress report, June 1, 
1980-May 31, 1981, 6:24173 (DOE/EV/01332—T1) 
ELECTRICAL INSULATION 
Design 
Future testing needs of gas-insulated substations, 6:23500 
Switching surge discharge characteristics of large conductor: 
tower air gaps, 6:23498 
Materials Testing 
TFTR outer pf coils insulation and mold design, 6:24674 
Performance 
Experimental study of the breakdown characteristics of large 
scale gas-insulated systems, 6:23501 
Specifications 
Future testing needs of gas-insulated substations, 6:23500 
Testing 
Electrical insulation system development experiences and test 
results for TFTR magnetic field coils, 6:24672 
ELECTRICAL INSULATORS 
Decomposition 
Positive ions observed in sparked SF and SF¢-containing 
mixtures at 40 kPa, 6:24515 (CONF-810548—4) 
Flashover 
Application of charge simulation method to three dimensional 
asymmetric field with two dielectric media, 6:23491 
Three-phase UHV AC transmission research, 1977-1979 (1000 
and 1500 kV), 6:23458 (EPRI-EL—1820) 
Mass Spectroscopy 
Positive ions observed in sparked SF and SF¢-containing 
mixtures at 40 kPa, 6:24515 (CONF-810548—4) 
Performance 
Performance of a technical and economical feasibility study of 
an hvdc compressed-gas insulated transmission line. Fifth 
technical progress report, January-May 1981, 6:23457 
(DOE/ET/29355—T12) 





ELECTRICAL INSULATORS 
Surface Properties 


Surface Properties 
Influence of conductive particles on the dc-voltage strength of 
spacers in compressed SF¢, 6:23483 
ELECTRIC-POWERED VEHICLES 
Commercialization 
Commercialization of electric and hybrid vehicles, 6:23849 
Energy Consumption 
Automotive energy performance simulation, 6:23846 
Lithium-Sulfur Batteries 
Cycle life and performance evaluation of positive current 
collectors in Li-Al/FeS cells, 6:23614 (CONF-8010159—7) 
Designing stable capacity for LiAl/FeS multiplate cells, 
6:23617 (CONF-8010159—10) 
Mechanical Transmissions 
Design study of steel V-belt CVT for electric vehicles, 6:23851 
(DOE/CE/51044—2) 
Motor Vehicle Operators 
Inexpensive system to analyze vehicle performance, 6:23850 
Performance 
Inexpensive system to analyze vehicle performance, 6:23850 
ELECTROCATALYSTS 
Optimization 
O, reduction on platinum catalysts in HsPO,. Final report, 
6:23698 (EPRI-EM—1814) 
ELECTROCHEMISTRY 
Electrodes 
Study of ring and ring-disk electrodes, 6:23987 (LBL—12776) 
ELECTRODES 


See also ANODES 
CATHODES 


Coatings 
Influence of coating polished and rough electrodes on the 
impulse and ac breakdown of SF¢, 6:23479 
Corona Discharges 
Solution to Laplace’s equation for hyperboloidal electrodes 
with applications to dielectric testing in nonuniform electric 
fields, 6:23499 
Electric Discharges 
Dynamics of power arcs in co-axial electrode geometry, 
6:23502 
R 
Effect of surface roughness on the ac corona onset voltage for 
cylindrical conductors in air, 6:23482 
Electrode-area and surface-roughness effects on breakdown of 
SFe/Nz mixtures, 6:23480 
Influence of coating polished and rough electrodes on the 
impulse and ac breakdown of SF¢, 6:23479 
Size 
Electrode-area and surface-roughness effects on breakdown of 
SFe/Nez mixtures, 6:23480 
Surface Properties 
Evaluation of the effect of surface defects on breakdown in 
strongly electronegative gases or gas mixtures, 6:23478 
Influence of a conducting particle attached to an epoxy resin 
spacer on the breakdown voltage of compressed-gas 
insulation, 6:23484 
ELECTROLYTIC CELLS 
See also PHOTOELECTROLYTIC CELLS 
Design 
Chemical/hydrogen energy systems. Annual report, January 1, 
1980-December 31, 1980, 6:23239 (BNL—51362) 
Performance Testing 
Chemical/hydrogen energy systems. Annual report, January 1, 
1980-December 31, 1980, 6:23239 (BNL—51362) 
ELECTROMAGNETIC FIELDS 
Biological Effects 
Lack of effect of 60-Hertz fields on growth of cultured 
mammalian cells, 6:24412 (LA—8831-MS) 
ELECTROMAGNETIC INTERACTIONS 
See also LEPTON-HADRON INTERACTIONS 
LEPTON-LEPTON INTERACTIONS 
PHOTON-PHOTON INTERACTIONS 
PHOTOPRODUCTION 
Flavor Model 
Generalized mixing angles in gauge theories with natural flavor 
conservation, 6:24494 (DOE/ER/01545—300) 
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ELECTROMAGNETIC PUMPS 
Electromagnetic pumping of liquid metal coolant in the fissile 
blanket of the TMHR, 6:24767 
ELECTRON BEAM INJECTION 
Technology Assessment 
Electron beam driven tokamaks, 6:24780 
ELECTRON BEAM ION SOURCES 
Electron cyclotron resonance type ion source with permanent 
magnets, 6:24777 
Performance 
CRYEBIS II: characteristics of the base-methods of study. 
Note SFEC T.10, 6:24089 (LA-tr—80-26) 
Performance Testing 
Utilization of the EBIS with RFQ linacs, 6:24083 (LA-UR— 
81-1449) 
ELECTRON BEAMS 
Beam Transport 
Steady state treatment of relativistic electron beam erosion. 
Memorandum report, 6:24437 (AD-A—089047) 
Pinch Effect 
Steady state treatment of relativistic electron beam erosion. 
Memorandum report, 6:24437 (AD-A—089047) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON GUNS 
Photocathodes 
High-current, short-pulse, RF-synchronized electron gun for 
the Stanford Linear Accelerator, 6:24086 (SLAC-PUB— 
2705) 
ELECTRON MICROSCOPES 
Sample Holders 
Application of the high-voltage electron microscope to 
quantitative defect-production studies using in-situ electrical- 
resistivity measurements, 6:24070 (CONF-800903—2) 
Uses 
Study of the anisotropy of the threshold energy in copper 
using in-situ electrical resistivity measurements in the 
HVEM, 6:23895 (CONF-800903—3) 
ELECTRON MICROSCOPY 
See also SCANNING ELECTRON MICROSCOPY 
Optimization 
Progress on the high-resolution map of bacteriorhodopsin 
obtained by electron crystallography, 6:24308 (LBL—11700) 
Sample Preparation 
Physical and chemical characterization of interfaces by 
electron optical methods, 6:23932 (LBL—11413) 
ELECTRON MULTIPLIER DETECTORS 
Performance 
Effects of tritium on electron multiplier performance, 6:24600 
ELECTRON RINGS 
Synchrotron Radiation 
Direct measurement of anisotropy of hot electron rings using 
synchrotron emission, 6:24567 (SAI—023-81-191-LJ) 
ELECTRON TUBES 
Hv switch tube development program for the TFTR neutral 
beam power system, 6:24742 
Design 
Design and reliability considerations for a twenty million watt 
vacuum tube, 6:24753 
ELECTRONIC CIRCUITS 


See also INTEGRATED CIRCUITS 
PULSE CIRCUITS 
SWITCHING CIRCUITS 


Simulation 
Circuit analysis of the use of rectifying first wall to drive the 
plasma current during the burn period of a tokamak fusion 
reactor, 6:24647 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


See also POWER SUPPLIES 
RADIO EQUIPMENT 


Develop real-time dosimetry concepts and instrumentation for 
long-term missions. Technical progress, February 1980- 
February 1981, 6:24103 (PNL—3747) 
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ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Results from the PLUTO experiment on E* E™ reactions at 
high energies, 6:24452 (CONF-790885—) 

Bhabha Scattering 

First year of MARK-J at Petra, 6:24451 (CONF-790885—) 
Final-State Interactions 

First year of MARK-J at Petra, 6:24451 (CONF-790885—) 
Measuring Methods 

PEP-9: a two-photon experiment, 6:24481 
Particle Production 

First year of Mark-J at PETRA, 6:24091 

Multihadron production at Adone, 6:24467 (CONF-790885—) 

Results from the PLUTO experiment on E* E™ reactions at 
high energies, 6:24452 (CONF-790885—) 

Study of e* e~ annihilation into hadrons in the 1550 to 2200 
MeV energy range with the magnetic detector DM1 at DCI, 
6:24466 (CONF-790885—) 

Photon Emission 

Observation of two-photon reactions in e* e~ colliding beams, 
6:24480 

PEP-9: a two-photon experiment, 6:24481 

Results from the PLUTO experiment, 6:24482 

Upsilon Resonances 

Measurements of the properties of the Y family from e* e~ 

annihilation, 6:24457 (CONF-790885—) 
ELECTRONS 
See also COSMIC ELECTRONS 


Toward a theory of the initiation of cancer by ionizing 
radiation: track structure analysis for electrons and alpha 
particles in water, 6:24439 (CONF-800944—8) 

ELECTROSLAG WELDING 

CSM-3.2.2: characterizing and improving the toughness of 
thick-sectioned 2-1/4 Cr-1Mo electroslag weldments, 6:23905 
(DOE/ET/12313—T3) 

ELMO BUMPY TORUS 
ECR Heating 
Microwave coupling in EBT reactor, 6:24782 
Synchrotron Radiation 
Direct measurement of anisotropy of hot electron rings using 
synchrotron emission, 6:24567 (SAI—023-81-191-LJ) 
END USE SECTOR 
See INDUSTRY 
ENERGY 


See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 


Economy 
ENECON |: a first-version model for analyzing energy- 
economy interactions, 6:23622 (DOE/ET/13752—1) 
Education 
Meeting energy workforce needs: determining education and 
training requirements, 6:23813 
Information 
Energy Information Directory (Formerly: Energy Information 
Referral Directory). First quarter 1981, 6:23621 
(DOE/EIA—0205(81/1Q)) 
Occupations 
Meeting energy workforce needs: determining education and 
training requirements, 6:23813 
Production 
Anaerobic fluidized bed treatment of thermal sludge 
conditioning decant liquor, 6:23798 (ANL/CNSV-TM—S0) 
ENERGY ANALYSIS 
Energy Models 
Adjoint sensitivity theory and its application to LEAP Model 
22C, 6:23623 (ORNL/TM—7789) 
ENERGY AUDITS 
Performing energy audits, 6:23742 
Cost Benefit Analysis 
School energy audits program, 6:23725 
Data Analysis 
Energy audit analysis cursory to computer, 6:23726 
Methods 


Survey instrumentation, 6:23724 
Meetings 
Energy auditing, 6:23722 


ENERGY BEAM DEPOSITION FILMS 
Production 
Thin films of silicon on low-cost substrates. Quarterly report 
No. 4, 1 October-30 December 1977, 6:23271 
(DOE/ET/20410—T2) 
ENERGY CONSERVATION 
Attitudes 
Basic-research foundations for public-education programs in 
energy conservation, 6:23812 (DOE/CS/10228—T1) 
Bibliographies 

Selected bibliography: cost and energy savings of conservation 
and renewable energy technologies, 6:23643 
(DOE/ET/21102—T1) 

Data Acquisition 

Understanding residential/commercial energy conservation: the 

need for data, 6:23721 
Emergency Plans 

Federal, state, and local responses to 1979 fuel shortages. 

Summary report, 6:23753 (DOT-P—30-81-05) 
Environmental Impacts 

Study description: an environmental comparison of future 
urban-transportation alternatives, 6:23752 (CONF-801076—5) 

Tradeoffs of energy conservation and environmental quality, 
6:23769 (CONF-801076—3) 

Financial Incentives 

Conserving energy in new buildings: analysis of nonregulatory 

policies, 6:23716 (PNL—3820) 
Information 

Conserving energy in new buildings: analysis of nonregulatory 

policies, 6:23716 (PNL—3820) 
Information Needs 

Understanding residential/commercial energy conservation: the 

need for data, 6:23721 
Manuals 

Energy conservation manual: a guide for local government 

services in Wisconsin, 6:23644 (DOE/TIC—1021171) 
Materials 

Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 

Regulations 
Local ordinances as barriers to energy conservation, 6:23703 
Technology Assessment 

Community-based assessment and planning of energy futures, 

6:23672 (CONF-810140—2) 
Technology Transfer 

Conserving energy in new buildings: analysis of nonregulatory 

policies, 6:23716 (PNL—3820) 
ENERGY CONSUMPTION 
Meetings 

Energy utilization: a sourcebook of current technology, 

6:23701 
Regional Analysis 

Residential energy-consumption survey: 1978-1980 
consumption and expenditures. Part II. Regional data, 
6:23709 (DOE/EIA—0262/2) 

Simulation 

Modelling energy and society: theory and method in assessing 
the social effects of energy policies. Volume three. The 
measurement model. Final report, 6:23626 (DOE/TIC— 
1022361) 

Socio-Economic Factors 

Modelling energy and society: theory and method in assessing 
the social effects of energy policies. Volume 1. Executive 
summary. Final report, 6:23624 (DOE/TIC—1022359) 

Modelling energy and society: theory and method in assessing 
the social effects of energy policies. Volume two. Social 
meanings of energy. Final report, 6:23625 (DOE/TIC— 
1022360) 

Modelling energy and society: theory and method in assessing 
the social effects of energy policies. Volume three. The 
measurement model. Final report, 6:23626 (DOE/TIC— 
1022361) 

Surveys 

Nonresidential building energy consumption survey. Final 

report, 6:23710 (DOE/EIA—0288) 
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ENERGY EFFICIENCY 
Surveys 


ENERGY EFFICIENCY 
Calculation Methods 
Heat recovery as applied in Scandanavia, 6:23740 
Government Policies 
Effectiveness of energy-efficiency regulations for industrial 
equipment, 6:23768 (CONF-801076—2) 
Surveys 
Observations from 300 industrial plant energy surveys, 6:23730 
ENERGY INFORMATION ADMINISTRATION 
Financial Data 
Financial reporting system outline of key issues in the energy 
industries, 6:23632 (DOE/EIA/10752—T1) 
ENERGY MANAGEMENT 
Control Systems 
Non-computerized approach to energy management, 6:23733 
Data Analysis 

Non-computerized approach to energy management, 6:23733 

ics 

Energy management economics, 6:23629 

Evaluation 
Energy management economics, 6:23629 
Meetings 

Energy utilization: a sourcebook of current technology, 

6:23701 
ENERGY MODELS 

Adjoint sensitivity theory and its application to LEAP Model 
22C, 6:23623 (ORNL/TM—7789) 

ENECON|: a first-version model for analyzing energy- 
economy interactions, 6:23622 (DOE/ET/13752—1) 

Process model of the US pulp and paper industry, 6:23767 
(BNL—S51142) 

ENERGY POLICY 
See also NATIONAL ENERGY PLAN 

ENECON|I: a first-version model for analyzing energy- 

economy interactions, 6:23622 (DOE/ET/13752—1) 
Recommendations 

Low-rank-coal study national needs for resource development. 
Volume 2. Executive summary, 6:23060 (DOE/FC/10066— 
T1(Vol.1)) 

Social Impact 

Modelling energy and society: theory and method in assessing 
the social effects of energy policies. Volume 1. Executive 
summary. Final report, 6:23624 (DOE/TIC—1022359) 

Modelling energy and society: theory and method in assessing 
the social effects of energy policies. Volume two. Social 
meanings of energy. Final report, 6:23625 (DOE/TIC— 
1022360) 

Modelling energy and society: theory and method in assessing 
the social effects of energy policies. Volume three. The 
measurement model. Final report, 6:23626 (DOE/TIC— 
1022361) 

ENERGY SHORTAGES 
Economic Impact 
Consumer reaction to vehicle fuel economy, 6:23649 
Emergency Plans 

Federal, state, and local responses to 1979 fuel shortages. 

Summary report, 6:23753 (DOT-P—30-81-05) 
Public Opinion 

Consumer attitudes toward fuel shortage and vehicle purchase 

intentions, 6:23648 
ENERGY SOURCE DEVELOPMENT 
Capital 

ENECON!I: a first-version model for analyzing energy- 

economy interactions, 6:23622 (DOE/ET/13752—1) 
Economic Analysis 

Economic feasibility analysis of alternative energy projects, 

6:23630 
Environmental Impacts 

Modeling land use conflicts and constraints for energy 

development, 6:24227 
Financing 

ENECONI: a first-version model for analyzing energy- 

economy interactions, 6:23622 (DOE/ET/13752—1) 
Manpower 

Meeting energy workforce needs: determining education and 

training requirements, 6:23813 
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Meetings 
3rd Miami international conference on alternative energy 
sources, 6:23671 (CONF-801210—(Absts.)) 
ENERGY SOURCES 


See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WIND POWER 
WOOD FUELS 


Meetings 
3rd Miami international conference on alternative energy 
sources, 6:23671 (CONF-801210—(Absts.)) 
Risk Assessment 
Doing a risk analysis, 6:24223 (CONF-810480—1) 
Relative energy risk: is solar energy riskier than nuclear, 
6:24224 (CONF-810542—3) 
ENERGY STORAGE SYSTEMS 


See also ELECTRIC BATTERIES 
MAGNETIC ENERGY STORAGE EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 


Use of elastomers in regenerative braking systems (Strain 

energy storage in elastomers), 6:23855 (UCRL—15353) 
Economic Analysis 

Energy-storage systems for automobile propulsion. Volume 1. 
Overview and findings. Final report, 6:23814 (UCRL— 
53053-80(Vol.1)) 

Review of National Techno-Economic Energy models with 
particular reference to the evaluation of energy storage 
considerations, 6:23606 (DOE/ET/26940—T1) 

Energy Models 

Review of National Techno-Economic Energy models with 
particular reference to the evaluation of energy storage 
considerations, 6:23606 (DOE/ET/26940—T1) 

Feasibility Studies 

Energy-storage systems for automobile propulsion. Volume 1. 
Overview and findings. Final report, 6:23814 (UCRL— 
53053-80(Vol.1)) 

Energy-storage systems for automobile propulsion. Volume 2. 
Energy-storage devices. Final report, 6:23815 (UCRL— 
53053-80(Vol.2)) 

Energy-storage systems for automobile propulsion. Volume 3. 
Automotive propulsion systems. Final report, 6:23816 
(UCRL—53053-80(Vol.3)) 

Research Programs 

Physical and chemical energy storage program. Project 

summary data, 6:23605 (DOE/CE—0008) 
Technology Assessment 

Energy-storage systems for automobile propulsion. Volume 1. 
Overview and findings. Final report, 6:23814 (UCRL— 
53053-80(V ol. 1)) 

Energy-storage systems for automobile propulsion. Volume 2. 
Energy-storage devices. Final report, 6:23815 (UCRL— 
53053-80(Vol.2)) 

Energy-storage systems for automobile propulsion. Volume 3. 
Automotive propulsion systems. Final report, 6:23816 
(UCRL—53053-80(Vol.3)) 

Energy-storage systems for automobile propulsion. Volume 4. 
National impact issues. Final report, 6:23817 (UCRL—53053- 
80(Vol.4)) 

Review of National Techno-Economic Energy models with 
particular reference to the evaluation of energy storage 
considerations, 6:23606 (DOE/ET/26940—T1) 

ENERGY SUPPLIES 
See also FUEL SUPPLIES 
Decision Making 
Energy choices: scarcity or abundance, 6:23651 
ENERGY SYSTEMS 
Comparative Evaluations 
Cost comparison of the satellite power system and six 
alternative technologies, 6:23309 (ANL/EES-TM—133) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 
Demonstration Programs 

Progress review No. 25: contracts for field projects and 
supporting research on enhanced oil recovery and improved 
drilling technology. Progress report, quarter ending 
December 31, 1980, 6:23084 (DOE/BETC—81/1) 
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Economic Analysis 

Computer model for comparative economic analysis of 
enhanced oil recovery projects. GURC Report No. 184A, 
6:23121 (DOE/ET/10145—69) 

Economics of enhanced oil recovery. Final report, 6:23122 
(DOE/ET/12072—2) 

Measuring Instruments 

Survey of activity in the area of instrumentation for reservoir 
description for enhanced oil recovery. Final report. GURC 
Report No. 173, 6:23118 (DOE/ET/10145—64) 

Research Programs 

Development and verification of simplified prediction models 
for enhanced-oil-recovery application. Monthly technical 
progress report for the period May 1981, 6:23083 
(DOE/BC/10327—6) 

Enhanced oil recovery: miscible flooding; thermal methods; 
and process implementation. Annual report, October 1, 1979- 
September 30, 1980 , 6:23085 (DOE/BETC/IC— 
80/3(Vol.3)) 

Progress review No. 25: contracts for field projects and 
supporting research on enhanced oil recovery and improved 
drilling technology. Progress report, quarter ending 
December 31, 1980, 6:23084 (DOE/BETC—81/1) 

ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
Information Systems 

Environmental information acquisition and maintenance 
techniques: reference guide. Final report, 6:24117 (AD-A— 
089136) 

Monitoring 

Environmental monitoring report: United States Department of 
Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 

Environmental monitoring report: United States Deparment of 
Energy Paducah Gaseous Diffusion Plant, 6:23218 (KY— 
717) 


Radiosensitivity 
Health effects of low-level radiation, 6:24320 (CONF-810606— 
47) 
Research Programs 
Inventory of reports, OEA FY 1979, 6:24225 (DOE/EP— 
0008) 
ENVIRONMENTAL EXPOSURE CHAMBERS 


See EXPOSURE CHAMBERS 
ENVIRONMENTAL MATERIALS 
Research Programs 
Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 
ENVIRONMENTAL PARKS 
See NATURE RESERVES 
ENVIRONMENTAL POLICY 
Zoning tools and techniques, 6:24164 
Planning 
Transportation planning and clean air, 6:23636 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
EOR 
See ENHANCED RECOVERY 
EPIDERMIS 
Carcinogenesis 
Inhibition of phorbol ester-induced polyamine accumulation in 
mouse epidermis by anti-inflammatory steroid, 6:24403 
EPILATION 
Radioinduction 
Endocrine system: acromegaly, 6:24297 
EPITHELIUM 
See also EPIDERMIS 
Sensitivity 
Pulmonary fibrosis: a possible mechanism, 6:24407 
Ultrastructural Changes 
Ultrastructural characteristics of carcinogen-induced 
nondysplastic changes in tracheal epithelium, 6:24392 
Ultrastructural characteristics of carcinogen-induced dysplastic 
changes in tracheal epithelium, 6:24393 


EPOXIDES 
Chemical Composition 
Characterization of high performance composite matrices, 
6:23943 (UCRL—85765) 
Mechanical Properties 
Characterization of high performance composite matrices, 
6:23943 (UCRL—85765) 
Metabolism 
Interaction of benzo[a]pyrene diol-epoxide with nuclei and 
isolated chromatin, 6:24409 
Thermal Degradation 
Thermal aging of dielectric gases, 6:23488 
Toxicity 
Chronic dermal toxicity of epoxy resins. I. Skin carcinogenic 
potency and general toxicity, 6:24384 (ORNL—5762) 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 
Equilibrium of compact toroidal plasmas and relevant magnet 
configurations, 6:24547 (CONF-790866—) 
EQUIPMENT 
See also ELECTRICAL EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MAGNETIC ENERGY STORAGE EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
MILITARY EQUIPMENT 
MINING EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
Energy Efficiency Standards 
Effectiveness of energy-efficiency regulations for industrial 
equipment, 6:23768 (CONF-801076—2) 
ERBIUM ALLOYS 
Crystal Field 
Effects of magnetic atoms on the properties of ternary 
superconductors, 6:23894 (CONF-800766—4) 
Superconductivity 
Precision magnetization and susceptibility measurements on 
ErRh,B, in the ferromagnetic and superconducting phases, 
6:23945 (CONF-800954—5) 
ERBIUM CARBIDES 
Chemical Preparation 
New method of preparation of rare earth metals carbothermal 
reduction of their oxides, 6:23926 (ORNL-tr—4744) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Biophysics 
Cell-membrane biophysics and environmental agents, 6:24381 
(LBL—11700) 
Cross-Linking 
Detection and sorting of rare sickle-hemoglobin containing 
cells in normal human blood, 6:24269 
Rheology 
Cell-membrane biophysics and environmental agents, 6:24381 
(LBL—11700) 
ERYTHROPOIETIN 
Biological Effects 
Regulation of red blood cell production by erythropoietin: 
normal mouse marrow in vitro, 6:24265 
Radioimmunoassay 
Physiological studies using an erythropoietin 
radioimmunoassay, 6:24288 (LBL—11700) 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESTUARIES 
Nature Reserves 
Proposed estuarine sanctuary grant award to the state of 
Rhode Island for a Narragansett Bay estuarine sanctuary, 
Newport County, Rhode Island. Final environmental impact 
statement, 6:24240 (PB—81-101982) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 





ETHANE 
Breakdown 

Paschen characteristics of gases in a crossed magnetic field, 

6:23474 
Chemical Reactions 

Reactions of H atoms with dissolved alkanes, O2, and CO in 

Xe matrices at 4 to 50 K, 6:23990 
Electrical Properties 

Properties of argon-ethane/methane mixtures for use in 

proportional counters, 6:24099 
Impurities 

Properties of argon-ethane/methane mixtures for use in 

proportional counters, 6:24099 
Oxidation 

Fundamental and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report, March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 

1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL 
See also GASOHOL 
Biosynthesis 

Small scale production of biofuels: a feasibility assessment, 

6:23256 
Recovery 

Bioconversion of cellulose. Work progress for FY 1980, 

6:23281 (LBL— 12602) 
Synthesis 
Bioconversion of cellulose. Work progress for FY 1980, 
6:23281 (LBL—12602) 
ETHINE 
See ACETYLENE 
ETHYLENE 
Chemical Reactions 

Reactions of H atoms with dissolved alkanes, O2, and CO in 

Xe matrices at 4 to 50 K, 6:23990 
Oxidation 

Fundamental and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report. March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 

ETHYLENE GLYCOL 
See GLYCOLS 
ETHYNE 
See ACETYLENE 
EUROPIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Adsorption 

Sorption-desorption studies on tuff III. A continuation of 
studies with samples from Jackass Flats and Yucca 
Mountain, Nevada, 6:23219 (LA—8747-MS) 

EUROPIUM 155 
Uptake 

Dynamics of radionuclide exchange in the calcareous algae 

Halimeda at Enewetak Atoll, 6:24347 
EUROPIUM ALLOYS 
Critical Field 

Effects of magnetic atoms on the properties of ternary 

superconductors, 6:23894 (CONF-800766—4) 
Transition Temperature 

Effects of magnetic atoms on the properties of ternary 

superconductors, 6:23894 (CONF-800766—4) 
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EUROPIUM COMPOUNDS 
Emission Spectra 

Electronic phenomena at high pressure, 6:24446 

(DOE/ER/01198— 1350) 
EVACUATED TUBE COLLECTORS 
Design 

Development of a high performance air heater through use of 
an evacuated tube cover design. Final report, 6:23374 
(DOE/CS/34193—T1) 

Fabrication 

Development of a high performance air heater through use of 
an evacuated tube cover design. Final report, 6:23374 
(DOE/CS/34193—T 1) 

Performance Testing 

Development of a high performance air heater through use of 
an evacuated tube cover design. Final report, 6:23374 
(DOE/CS/34193—T1) 

EXERCISE 
Correlations 

Effects of physical training on serum lipoproteins and heparin- 

released lipolytic activities, 6:24249 (LBL—11700) 
EXHAUST GASES 
Environmental Effects 

The perturbation of some atmospheric mechanisms by 
emissions from aircraft. Final report, 6:24432 (AD-A— 
089100) 

EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXPOSURE CHAMBERS 
Design 
Open-air fumigation system for investigating sulfur dioxide 
effects on crops, 6:24400 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
Mathematical Models 

EDS coal-liquefaction process development. Phase V. Monthly 
technical progress report, March 1-March 31, 1981, 6:23000 
(DOE/ET/10069—T7(Vol.1)) 

Pilot Plants 

EDS coal liquefaction process development. Phase IV. 
Construction of Exxon coal liquefaction pilot plant. Final 
report, 6:22998 (DOE/ET/10069—T4) 

EDS coal-liquefaction process development. Phase V. Monthly 
technical progress report, March 1-March 31, 1981, 6:23000 
(DOE/ET/10069—T7(Vol.1)) 

EDS coal-liquefaction process development. Phase V. 
Quarterly technical progress report, October 1-December 31, 
1980, 6:22999 (DOE/ET/10069—T7) 

Residues 

EDS coal-liquefaction process development. Supplemental 
FLEXICOKING/sup sm/ development program. Monthly 
technical progress report, March 1-March 31, 1981, 6:23001 
(DOE/ET/10069—T7(Vol.2)) 

EDS coal-liquefaction process development. Phase V. 
Quarterly technical progress report, October 1-December 31, 
1980, 6:22999 (DOE/ET/10069—T7) 

Yields 

EDS coal-liquefaction process development. Phase V. 
Quarterly technical progress report, October 1-December 31, 
1980, 6:22999 (DOE/ET/10069—T7) 

EYES 
Biological Radiation Effects 

Cataractogenic effects of heavy charged particles, 6:24337 

(LBL—11700) 


F REGION 
See also SPREAD F 
Plasma Instability 
Theory of intense radio waves in an underdense ionosphere: 
application to solar power satellite transmissions. Final 
report, 6:23313 (DOE/ER/10160—T1) 
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FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILURES 
Information 
Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1981, 6:23029 
(DOE/PR/06010—TS) 
FALLOUT DEPOSITS 
Dose Rates 
Calculated nuclide compositions and gamma-ray exposure rates 
for fallout from the HARRY, SMOKY, and ANNIE events, 
6:24184 (UCID— 18870) 
FALLOUT SHELTERS 
Dynamic Loads 
Summary of dynamic analyses of selected NSS buildings. Final 
report, 6:24839 (AD-A—088727) 
Stresses 
Summary of dynamic analyses of selected NSS buildings. Final 
report, 6:24839 (AD-A—088727) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Wind Turbines 
Economic analysis of wind-powered farmhouse and farm 
building heating systems. Final report, 6:23406 
(DOE/SEA—3408-20691/81/1) 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 


See also FFTF REACTOR 
ZPPR REACTOR 
ZPR-3 REACTOR 
ZPR-6 REACTOR 
ZPR-9 REACTOR 


Fuel Cans 
Measurement of cladding strain during simulated transient 
tests, 6:23591 
Meetings 
Proceedings of the International Meeting on Fast Reactor 
Safety Technology, 1979, 6:23579 
Reactor Components 
Vibration response of cracked cylindrical components of fast 
reactors, 6:23589 
Reactor Safety 
Statistical sensitivity analysis of a safety evaluation code, 
6:23581 
FATIGUE 
Statistical Models 
Statistical treatment of fatigue test data, 6:23900 (CONF- 
80091 14—3) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FEDERAL BUILDINGS 
Heat Losses 
Energy conservation and management study of aircraft hangars 
at selected air force bases. Final report Jul-Dec 79, 6:23704 
(AD-A—089075) 
FEDERAL REPUBLIC OF GERMANY 
Energy Conservation 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
Energy Policy 
Energy strategy on five continents, 6:23652 
Transportation Sector 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 


FEED MATERIALS PLANTS 
Environmental Impact Statements 
Uranium milling industry. Final environmental impact 
statement, 6:24238 
FELDSPARS 
Diagenesis 
Feldspar diagenesis in the Frio Formation, Brazoria County, 
Texas Gulf Coast, 6:24428 
FEMALES 
Lipoproteins 
Hormonal influences on serum high density lipoproteins, 
6:24315 (LBL—11700) 
FERMENTATION 
See also ANAEROBIC DIGESTION 
Feasibility Studies 
Small scale production of biofuels: a feasibility assessment, 
6:23256 
Research 
Microbiology and physiology of anaerobic fermentations of 
cellulose. Progress report, September 1, 1979-May 15, 1980, 
6:24307 (DOE/ER/10499—1) 
FERMI LEVEL 
De Haas-Van Alphen Effect 
De Haas-Van Alphen measurements of one-electron and many- 
body effects in transition metals and intermetallic 
compounds, 6:24513 (CONF-800864—2) 
FERMILAB ACCELERATOR 
Beam Focusing Magnets 
High-gradient quadrupole magnet for a polarized-beam facility, 
6:24071 (CONF-800980—45) 
Data Acquisition Systems 
Review of programmable systems associated with Fermilab 
experiments, 6:24080 (FERMILAB-Conf—81/39-EXP) 
Neutrino Beams 
Muon circulation in the FNAL precooler, 6:24079 (CONF- 
8010127—8) 
Specifications 
Fermilab energy doubler: anti pp at 2 TeV, 6:24068 (CONF- 
790885—) 
FERMIONS 
See also LEPTONS 
Mass 
Fixed points: fermion mass predictions, 6:24490 (FERMILAB- 
Conf—81/44-THY) 
FERRATES 
See IRON OXIDES 
FERRITES 
Chemical Reaction Kinetics 
Reduction kinetics and microstructures of Al** -containing 
cobalt ferrites, 6:23980 
Reduction 
Reduction kinetics and microstructures of Al** -containing 
cobalt ferrites, 6:23980 
FERROMAGNETIC MATERIALS 
Magnetization 
Surface magnetization in Ni(110) as studied by polarized- 
electron scattering, 6:23896 (CONF-800928—7) 
Superconductivity 
Effects of magnetic atoms on the properties of ternary 
superconductors, 6:23894 (CONF-800766—4) 
FFTF REACTOR 
Control Elements 
Fabrication and characterization of absorber pellets for FFTF 
irradiation testing, 6:23547 (HEDL-SA—2234-FP) 
Fasteners 
Pipe clamp effects on thin-walled pipe design, 6:23555 (HEDL- 
SA—1993) 
Pipes 
Pipe clamp effects on thin-walled pipe design, 6:23555 (HEDL- 
SA—1993) 
Reactor Core Disruption 
Survival of peripheral pins during a TOP-HCDA, 6:23594 
Shock Absorbers 
Low-level-vibration effects on snubber life, 6:23556 (HEDL- 
SA—2231) 
Transient Overpower Accidents 
Survival of peripheral pins during a TOP-HCDA, 6:23594 





FIBER OPTICS 
Transient Overpower Accidents 


FIBER OPTICS 
Method of lightening radiation darkened optical elements 
(Patent), 6:23955 
FIBERGLASS 
Weathering 
Survey of long-term durability of fiberglass-reinforced plastic 
structures, 6:23404 (DOE/NASA/9549—1) 
FIELD EMISSION MICROSCOPY 
See ION MICROSCOPY 
FIELD ION MICROSCOPY 


See ION MICROSCOPY 
FIELD-REVERSED MIRROR REACTORS 
Charged-Particle Transport 
Nuclear elastic scattering effects on fusion product transport in 
the FRM, 6:24550 (CONF-810606—32) 


Modularization of advanced-fuel plasmoid reactors, 6:24617 
Plasma Confinement 
Particle-confinement criteria for axisymmetric field-reversed 
magnetic configurations, 6:24549 (CONF-810450—1) 
Reactor Start-Up 
Simulation of start-up of an FRM using injection, 6:24618 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
See also ENERGY BEAM DEPOSITION FILMS 
Fabrication 
Isotope targets prepared by vapor deposition, 6:24076 (CONF- 
8010101—3) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINLAND 
District Heating 
District heating and optimization of energy supply systems in 
Finnish communities, 6:23811 
Energy Supplies 
District heating and optimization of energy supply systems in 
Finnish communities, 6:23811 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Health Hazards 
Fort Hall Russet chemical fire, 6:24418 (EGG-SD—5420) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Circuit analysis of the use of rectifying first wall to drive the 
plasma current during the burn period of a tokamak fusion 
reactor, 6:24647 
Effect of wall loading limitations and choice of beta on the 
feasibility of advanced fuel fusion reactors, 6:24651 
Low energy neutral beam-first wall interaction experiment, 
6:24657 
Corrosion Protection 
Corrosion inhibition in systems of lithium with nickel-bearing 
alloys, 6:24816 
Design 
Long life first wall for fusion reactors, 6:24655 
Thermal and hydraulic analysis of a helium-cooled blanket and 
first wall design concept for tokamaks, 6:24644 
Mechanical Properties 
First-wall thermostructural and material considerations in the 
TFTR, 6:24660 
Thermal vibrations of cylindrical shells with applications to 
laser fusion reactors, 6:24643 
Thermodynamic Properties 
First-wall thermostructural and material considerations in the 
TFTR, 6:24660 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Novel fischer-tropsch catalysts (Patent), 6:23253 
Chemical Reaction Kinetics 
Mechanism of the Fischer-Tropsch reaction. The chain 
propagation step, 6:23252 
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FISH CULTURE 
See AQUACULTURE 
FISHES 
Animal Breeding 
Spawning and rearing Atlantic menhaden, 6:24203 
Behavior 
Integrative studies of thermoregulation in ectothermic 
vertebrates in aquatic habitats. Annual progress report, 1 
October 1980-30 September 1981, 6:24363 
(DOE/EV/02502—19) 
Biological Stress 
Effects of external radio transmitters on fish, 6:24202 
Ecology 
Ecological studies of fish near a coal-fired generating station 
and related laboratory studies. Wisconsin Power Plant 
impact study, 6:23430 (PB—81-103715) 
Striped bass and the management of cooling lakes (Morone 
saxatilis), 6:24362 (CONF-810545—1) 
Entrainment 
Assessment of impacts from water level fluctuations on fish in 
the Hanford Reach, Columbia River, 6:23258 (PNL—3813) 
Habitat 
Striped bass and the management of cooling lakes (Morone 
saxatilis), 6:24362 (CONF-810545—1) 
Impingement 
Evaluation of two concepts for protection of fish larvae at 
cooling water intakes. Final report May 75-Mar 80, 6:23429 
(PB—81-102188) 
Population Dynamics 
Assessment of impacts from water level fluctuations on fish in 
the Hanford Reach, Columbia River, 6:23258 (PNL—3813) 
Ecological studies of fish near a coal-fired generating station 
and related laboratory studies. Wisconsin Power Plant 
impact study, 6:23430 (PB—81-103715) 
Radioactivity F 
Wildlife, 6:24215 (PNL—3728) 
Thermoregulation 
Integrative studies of thermoregulation in ectothermic 
vertebrates in aquatic habitats. Annual progress report, 1 
October 1980-30 September 1981, 6:24363 
(DOE/EV/02502—19) 
FISSION PRODUCTS 
Neutron Reactions 
INEL integral data-testing report for ENDF/B-V fission- 
product and actinide cross sections, 6:24502 (EGG-PHYS— 
5406) 
Spatial Distribution 
Progress of soil radionuclide distribution studies for the 
Nevada Applied Ecology Group: 1981, 6:24178 (LA-UR— 
81-1585) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISTULAE 
Diagnosis 
Brain and heart disease studies, 6:24281 (LBL—11700) 
FLASH TUBES 
High-Voltage Pulse Generators 
Sub-nanosecond jitter, repetitive impulse generators for high 
reliability applications, 6:24100 (LA-UR—81-1655) 
FLAVINS 
See ISOALLOXAZINES 
FLAVOR MODEL 
Conservation Laws 
Generalized mixing angles in gauge theories with natural flavor 
conservation, 6:24494 (DOE/ER/01545—300) 
FLORIDA 
Magnetic Surveys 
Aerial gamma ray and magnetic survey: Tallahassee and 
Apalachicola quadrangles, Florida, Georgia and Alabama. 
Final report, 6:23160 (GJBX—120(81)) 
Radiometric Surveys 
Aerial gamma ray and magnetic survey: Tallahassee and 
Apalachicola quadrangles, Florida, Georgia and Alabama. 
Final report, 6:23160 (GJBX—120(81)) 
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FLOW BLOCKAGE 
Heat Transfer 
Thermal analysis of a six-channel heat-generating blockage in 
an LMFBR, 6:23560 (CONF-801002—15) 
Hydraulics 
Thermal analysis of a six-channel heat-generating blockage in 
an LMFBR, 6:23560 (CONF-801002—15) 
FLOW (FLUID) 
See FLUID FLOW 
FLUE GAS 
Air Pollution Control 
Sorbent utilization, enhancement and regeneration, 6:24049 
(CONF-8010187—) 
Chemical Analysis 
Development of alkali and trace heavy-metal monitors for 
coal-conversion-process streams, 6:23032 (IS-M—327) 
Cleaning 
Dispersoid separation method and apparatus (Patent), 6:23050 
Desulfurization 
Flue gas desulfurization at Navy bases, Navy energy guidance 
study. Phase IV. Final report, 6:23425 (AD-A—089146) 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Gas Analysis 
Practical combustion analysis for boilers and furnaces, 6:23782 
Materials Recovery 
Determination of the effects of sulfur dioxide on recovery 
systems for CO2, 6:23105 (DOE/BETC/IC—80/3(Vol.3)) 
FLUID FLOW 
See also TWO-PHASE FLOW 
Mathematical Models 
Simulation of three-dimensional, time-dependent, 
incompressible flows by a finite element method, 6:24139 
(UCRL—85226) 
One-Dimensional Calculations 
Second-order particle-in-cell (PIC) computational method in 
the one-dimensional variable Eulerian mesh system, 6:24525 
(LA-UR—81-318) 
Statistical Models 
Diffusion of a passive scalar with random advection, 6:24212 
FLUIDIZED BED 
Bubbles 
Semi-empirical prediction of bubble diameter in gas fluidized 
beds, 6:24033 
Evaluation 
Semi-empirical prediction of bubble diameter in gas fluidized 
beds, 6:24033 
Mass Transfer 
Real time mass flux measurements of gas-solid suspensions at 
low velocities, 6:24031 (BNL—29519) 
Two-Phase Flow 
Basic character of five two-phase flow-model equation sets, 
6:24032 
FLUIDIZED BED HEAT EXCHANGERS 
Corrosion 


Materials selection for in-bed components, 6:24048 (CONF- 
8010187—) 
Economic Analysis 
Economic analysis of industrial waste-heat recovery: fluidized- 
bed technology versus three conventional alternatives, 
6:23766 (ANL/CNSV-TM—66) 
Energy Efficiency 
Economic analysis of industrial waste-heat recovery: fluidized- 
bed technology versus three conventional alternatives, 
6:23766 (ANL/CNSV-TM—66) 
Marketing Research 
Preliminary market assessment of fluidized-bed waste-heat 
recovery technology, 6:23764 (ANL/CNSV-TM—62) 
Materials 
Materials selection for in-bed components, 6:24048 (CONF- 
8010187—) 
Payback Period 
Economic analysis of industrial waste-heat recovery: fluidized- 
bed technology versus three conventional alternatives, 
6:23766 (ANL/CNSV-TM—66) 


FLUIDIZED-BED COMBUSTION 
Data Base Management 

FBC-data base management system, 6:24050 (CONF-8010187— 
) 

Demonstration Programs 

TVA’'s atmospheric fluidized bed combustion program, 6:24051 
(CONF-8010187—) 

Environmental 

Environmental assessment of coal-using prime movers for 
residential/commercial total energy systems, 6:24121 
(CONF-801171—5) 

Technology Assessment 

TVA’s atmospheric fluidized bed combustion program, 6:24051 

(CONF-8010187—) 
FLUIDIZED-BED COMBUSTORS 
Automation 

Study of instrumentation needs for process control and safety 
in coal fluidized-bed combustion systems, 6:24040 
(ANL/CEN/FE—80-15) 

Control Systems 

Development of the control and interlock systems for the 

Georgetown fluid-bed boiler, 6:24053 (CONF-8010187—) 
Corrosion 

Corrosion of high temperature materials in AFBC 
environments. Part 1 (1500-h tests), 6:24060 (ORNL/TM— 
7734/P1) 

Materials problems in fluidized-bed combustion systems. Final 
report, 6:24058 (EPRI-CS—1853) 

Design 

Engineer, design, construct, test and evaluate a Pressurized 
Fluidized Bed pilot plant using high sulfur coal for 
production of electric power. Phase I. Preliminary 
engineering. Phase II. Pilot plant final design. Quarterly 
report, March 1-May 31, 1979, 6:23415 (DOE/ET/10417— 
T3) 

Fundamentals of fluidized bed hydrodynamics as applied to 
FBC system design, 6:24042 (CONF-8010187—) 

Selection of design and operating conditions for industrial 
AFBC to meet environmental constraints, 6:24043 (CONF- 
8010187—) 

Diffusers 
Distributor design, 6:24045 (CONF-8010187—) 
Economics 

Selection of design and operating conditions for industrial 
AFEC to meet environmental constraints, 6:24043 (CONF- 
8010187—) 

Fluid Flow 

Fundamentals of fluidized bed hydrodynamics as applied to 

FBC system design, 6:24042 (CONF-8010187—) 
Fluidization 
Measurement of gaseous and solid species concentrations in 
fluidized combustors, 6:24052 (CONF-8010187—) 
Gas Flow 
Distributor design, 6:24045 (CONF-8010187—) 
Heat Transfer 
Design of heat transfer surfaces, 6:24046 (CONF-8010187—) 
Materials Handling Equipment 

Georgetown Univ. AFB supporting systems: balance of plant 

considerations, 6:24047 (CONF-8010187—) 
Measuring Instruments 

Study of instrumentation needs for process control and safety 
in coal fluidized-bed combustion systems, 6:24040 
(ANL/CEN/FE—80-15) 

Meetings 

Fluidized-bed combustion system design and operation, 6:24041 

(CONF-8010187—) 
Operation 

130 T/H fluidized bed boiler at Di Dao Power Plant, 6:24056 
(CONF-8010187—) 

Brief review of progress of power generating FBC boilers in 
China, 6:24057 (CONF-8010187—) 

FBC boiler system operations/start-up and turn-down: 
Georgetown operating experience, 6:24055 (CONF- 
8010187—) 

Fundamentals of fluidized bed hydrodynamics as applied to 
FBC system design, 6:24042 (CONF-8010187—) 





FLUIDIZED-BED COMBUSTORS 
Operation 


Measurement of gaseous and solid species concentrations in 

fluidized combustors, 6:24052 (CONF-8010187—) 
Performance 

130 T/H fluidized bed boiler at Di Dao Power Plant, 6:24056 
(CONF-8010187—) 

Brief review of progress of power generating FBC boilers in 
China, 6:24057 (CONF-8010187—) 

FBC boiler system operations/start-up and turn-down: 
Georgetown operating experience, 6:24055 (CONF- 
8010187—) 

Pyrolysis and combustion of coal in fluidized beds, 6:24044 
(CONF-8010187—) 

Selection of design and operating conditions for industrial 
AFBC to meet environmental constraints, 6:24043 (CONF- 
8010187—) 


Research Programs 
Engineer, design, construct, test and evaluate a Pressurized 
Fluidized Bed pilot plant using high sulfur coal for 
production of electric power. Phase I. Preliminary 
engineering. Phase II. Pilot plant final design. Quarterly 
report, March 1-May 31, 1979, 6:23415 (DOE/ET/10417— 
T3) 
Safety 
Study of instrumentation needs for process control and safety 
in coal fluidized-bed combustion systems, 6:24040 
(ANL/CEN/FE—80-15) 
Solid Wastes 
Agricultural uses of fluidized-bed combustor residue, 6:23771 
(CONF-8010187—) 
Potential uses for fluidized-bed combustion residuals, 6:23772 
(CONF-8010187—) 
Sorbent Recovery Systems 
Sorbent utilization, enhancement and regeneration, 6:24049 
(CONF-8010187—) 
FLUORIDES 
Optical Properties 
Optical and magnetic resonance studies of energy transfer in 
inorganic molecular solids. Final report 1 jun 77-31 may 80, 
6:23944 (AD-A—088567) 
FLUORINE 
Atom-Molecule Collisions 
Laser-induced chemical reactions (H + Hz; F + He; H + HF; 
Cl + He; H + HCl; H + LiF), 6:24448 (LBL—12089) 
FLUORINE 18 
Positron Computed Tomography 
Metabolic mapping of functional activity in human subjects 
with the ['*F]fluorodeoxyglucose technique, 6:24294 
FLY ASH 
Chlorination 
Advanced research and technology: direct utilization - 
recovery of minerals from coal fly ash. Technical progress 
report, | January 1981-31 March 1981 (Hi chlor and 
sintering processes), 6:23048 (IS—4771) 
Materials Handling 
Georgetown Univ. AFB supporting systems: balance of plant 
considerations, 6:24047 (CONF-8010187—) 
Waste Product Utilization 
Advanced research and technology: direct utilization - 
recovery of minerals from coal fly ash. Technical progress 
report, | January 1981-31 March 1981 (Hi chlor and 
sintering processes), 6:23048 (IS—4771) 
Water Pollution 
Element flow in aquatic systems surrounding coal-fired power 
plants. Wisconsin power plant impact study, 6:23431 (PB— 
81-106833) 
FLYWHEEL ENERGY STORAGE 
Research Programs 
Physical and chemical energy storage program. Project 
summary data, 6:23605 (DOE/CE—0008) 
FMIT LINAC 
Bench-Scale Experiments 
Conside:ations on experiments in FMIT, 6:24818 
FOAMS 
Foam as a mobility control agent in steam injection processes, 
6:23113 (DOE/BETC/IC—80/3(Vol.3)) 
FOCK METHOD 
See HARTREE-FOCK METHOD 
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FORESTS 
Computerized Simulation 
Inventory of United States forest growth models, 6:23283 
(ORNL/Sub—80/13819/1) 
Mathematical Models 
Inventory of United States forest growth models, 6:23283 
(ORNL/Sub—80/13819/1) 
Plant Growth 
Inventory of United States forest growth models, 6:23283 
(ORNL/Sub—80/13819/1) 
Productivity 
Inventory of United States forest growth models, 6:23283 
(ORNL/Sub—80/13819/1) 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 
Consumption Rates 
On forecasting electric utility fossil fuel consumption, 6:23656 
Materials 
Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
Western energy: the interregional coal analysis model. 
Technical bulletin, 6:23655 (PB—81-106288) 
Air Pollution 
Coal-Fired Power Plant (Eastern Coal): environmental 
characterization information report, 6:23426 (DOE/EP— 
0013) 
Air Pollution Control 
Dispersoid separation method and apparatus (Patent), 6:23050 
Coal Gasification 
Performance of air-cooled power plants using gas from coal. 
Final report, 6:23418 (EPRI-AP—1844) 
Cooling Ponds 
Element flow in aquatic systems surrounding coal-fired power 
plants. Wisconsin power plant impact study, 6:23431 (PB— 
81-106833) 
Cooling Systems 
Use of saline water in energy development. Final report, 
6:23423 (PB—81-102980) 
Efficiency 
Summary of the research and development effort on steam 
plants for electric-utility service, 6:23422 (ORNL/TM— 
6250) 
Environmental Effects 
Ecological studies of fish near a coal-fired generating station 
and related laboratory studies. Wisconsin Power Plant 
impact study, 6:23430 (PB—81-103715) 
Environmental Impact Statements 
Allen-Warner Valley Energy System, California, Nevada, and 
Utah. Final environmental impact statement. Volumes | and 
2, 6:24232 
J.K. Smith Power Station units 1 and 2 and associated 
transmission facilities, Clark County, Kentucky. Final 
environmental impact statement, 6:24226 
Patriot Generating Station, Indianapolis Power and Light 
Company, Switzerland County, Indiana. Final environmental 
impact statement, 6:24229 
Proposed Four Corners-Ambrosia-Pajarito 500 kV transmission 
project, New Mexico. Final environmental impact statement, 
6:24230 
Environmental Impacts 
Draft environmental impact statement. Guthrie County 
Generating Station and associated transmission facilities, 
Guthrie and Dallas Counties, lowa, 6:24190 
Draft environmental impact statement. Florida Power 
Corporation, Crystal River Units 4 and 5, 6:24191 
Draft environmental impact statement. Allen-Warner Valley 
energy system, 6:24196 
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Failures 
Utility-oriented approach for root-cause analysis of power 
plant equipment problems. Final report, 6:23420 (EPRI-CS— 
1832) 
Flue Gas 
Flue gas desulfurization at Navy bases, Navy energy guidance 
study. Phase IV. Final report, 6:23425 (AD-A—089146) 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Fluidized-Bed Combustors 
130 T/H fluidized bed boiler at Di Dao Power Plant, 6:24056 
(CONF-8010187—) 
Brief review of progress of power generating FBC boilers in 
China, 6:24057 (CONF-8010187—) 
TVA’'s atmospheric fluidized bed combustion program, 6:24051 
(CONF-8010187—) 
Gas Turbines 
Summary of research and development effort on closed-cycle 
gas turbines, 6:23421 (ORNL/TM—6237) 
Performance 
Performance of air-cooled power plants using gas from coal. 
Final report, 6:23418 (EPRI-AP—1844) 
Retrofitting 
District heating and cooling through retrofit of public-utility 
steam-electric stations, 6:23424 
Solid Wastes 
Coal-Fired Power Plant (Eastern Coal): environmental 
characterization information report, 6:23426 (DOE/EP— 
0013) 
Waste Management 
Northeast Regional environmental impact study: waste disposal 
technical report, 6:23047 (DOE/RG—0058) 
Water Pollution 
Coal-Fired Power Plant (Eastern Coal): environmental 
characterization information report, 6:23426 (DOE/EP— 
0013) 
Water Requirements 
Performance of air-cooled power plants using gas from coal. 
Final report, 6:23418 (EPRI-AP—1844) 
Use of saline water in energy development. Final report, 
6:23423 (PB—81-102980) 
FOURIER TRANSFORMATION 
Computer Codes 
Manual for the Fourier Data Analysis Program, Code: FA1, 
version/1.2/, operating system: RT-11. Volume | and 
Volume II, 6:24824 (IS—4769) 
FRACTURE PROPERTIES 
Temperature Dependence 
Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1981, 6:23029 
(DOE/PR/06010—TS) 
FRANCE 
Energy Conservation 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
Transportation Sector 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
FREONS 
Breakdown 
Breakdown behaviour of some new gases and gas mixtures in 
uniform and nonuniform fields, 6:23472 
Electrical breakdown studies of SFs/CO2/ fluorocarbon 
mixtures, 6:23475 
Dielectric Properties 
Breakdown behaviour of some new gases and gas mixtures in 
uniform and nonuniform fields, 6:23472 
Thermal Degradation 
Thermal aging of dielectric gases, 6:23488 
Toxicity 
Toxicology of certain gaseous fluorocarbons, 6:23503 


FREQUENCY CONVERTERS 
Operation 
Frequency converter start-up of large synchronous motors and 
its influence on the ac network, 6:23437 (CONF-7905189— 
(Vol.1)) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FRUITS 
(Edible parts of plants only.) 
Radiation Doses 
Dosimetry report for the Sandia irradiator for dried sewage 
solids, 6:24342 (ORNL/TM—7637) 
Radioactivity 
Foodstuffs, 6:24180 (PNL—3728) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
Accounting 
Non-destructive techniques to identify nuclear-fuel assemblies 
(Ultrosonic), 6:23230 (SAND—81-0814) 
Fabrication 
Fabrication of seed, blanket and reflector fuel assemblies for 
the Light Water Breeder Reactor (LWBR Development 
Program), 6:23526 (WAPD-TM—1317) 
Flow Blockage 
Heat transfer in a partially-blocked sodium-cooled rod bundle, 
6:23531 
Fluid Flow 
Fluid flow measurements in rod bundles using laser Doppler 
anemometry techniques, 6:23545 
Heat Transfer 
Heat transfer in a partially-blocked sodium-cooled rod bundle, 
6:23531 
Investigation of buoyancy-dominated flows in a 2*6 rod bundle 
(LMFBR), 6:23532 
Hydraulics 
Experimental investigation of flow resistance and wall shear 
stress in the interior subchannel of a triangular array 
(LMFBR), 6:23530 
Investigation of buoyancy-dominated flows in a 2*6 rod bundle 
(LMFBR), 6:23532 
Stresses 
Experimental investigation of flow resistance and wall shear 
stress in the interior subchannel of a triangular array 
(LMFBR), 6:23530 
FUEL CANS 
Thermal Stresses 
Measurement of cladding strain during simulated transient 
tests, 6:23591 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 
Reviews 
Fuel cell developments and their applications, 6:23700 
FUEL CELLS 


See also ACID ELECTROLYTE FUEL CELLS 
HYDROGEN FUEL CELLS 


Reviews 
Fuel cell developments and their applications, 6:23700 
FUEL CONSUMPTION 
Forecasting 
On forecasting electric utility fossil fuel consumption, 6:23656 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL ECONOMY 
Meetings 
Proceedings of the first international automotive fuel economy 
research conference, 6:23818 
Public Opinion 
Consumer reaction to vehicle fuel economy, 6:23649 
Factors affecting motor-vehicle sales and fuel-economy 
standards, 6:23628 
Regulations 
Consumer reaction to vehicle fuel economy, 6:23649 
Factors affecting motor-vehicle sales and fuel-economy 
standards, 6:23628 





Market effects of CAFE-induced changes in automotive 
attributes: a hedonic demand analysis, 6:23653 
Socio-Economic Factors 
Market effects of CAFE-induced changes in automotive 
attributes: a hedonic demand analysis, 6:23653 
FUEL ELEMENT FAILURE 
Assessment of early fuel dispersal in the hypothetical loss-of- 
flow accident, 6:23593 
Status and needs of local-fault accommodation in LMFBRs, 
6:23590 
FUEL GAS 


See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 


Chemical Analysis 
Development of alkali and trace heavy-metal monitors for 
coal-conversion-process streams, 6:23032 (IS-M—327) 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 
Optimization 

Engineering study of frequent refueling for improved uranium 
utilization in pressurized water reactors. Final report, 
6:23535 (CEND—387) 

FUEL OILS 
See also HEATING OILS 
Combustion 

Combustion and emission characteristics of coal-derived liquid 

fuels, 6:23030 (EPRI-AP—1878) 
Comparative Evaluations 

Combustion and emission characteristics of coal-derived liquid 

fuels, 6:23030 (EPRI-AP—1878) 
Mixing 

Development and evaluation of highly-loaded coal slurries. 
Phase I summary report, October 15, 1977-December 31, 
1978, 6:23069 (DOE/ET/13041—T1) 

FUEL PINS 
Leaching 

Apparatus for leaching core material from clad nuclear fuel pin 

segments (Patent), 6:23192 
Simulators 

Design, construction and instrumentation for direct and 
indirect heater rods (PWR; LMFBR), 6:23506 (CONF- 
801091—) 

Fuel pin simulators tested in the THORS facility (LMFBR), 
6:23562 (CONF-801091—) 

Manufacture and testing of fuel pin simulators for use in 
sodium and water environments (PWR; BWR; LMFBR), 
6:23505 (CONF-801091—) 

Pin development and bundle construction for fuel simulation 
(PWR; LMFBR), 6:23509 (CONF-801091—) 

Test Facilities 

Fuel pin simulators tested in the THORS facility (LMFBR), 

6:23562 (CONF-801091—) 
FUEL POOLS 
Decontamination 

Identification of sources and removal off excessive radioactive 
contamination and turbidity from the ICPP fuel-storage- 
basin water, 6:23196 (ENICO—1082) 

FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
Safeguards 

International safeguards for reprocessing plants. Final report, 

6:23228 (ORNL/SUB—7605/12-1) 
FUEL RODS 
Chemical Composition 

Nondestructive assay of green HTGR fuel rods, 6:23512 

(LA—8836-MS) 
Fission Product Release 

Tritium inventory and release from core materials (PWR; 

BWR), 6:23507 
Fluid Flow 

Fluid flow measurements in rod bundles using laser Doppler 

anemometry techniques, 6:23545 
Nondestructive Testing 

Nondestructive assay of green HTGR fuel rods, 6:23512 

(LA—8836-MS) 
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Nuclear Materials Management 
Nondestructive assay of green HTGR fuel rods, 6:23512 
(LA—8836-MS) 
Simulators 
Automated dry pressing of BN preforms, 6:23930 (CONF- 
801091—) 
COSIMA fuel rod simulator (PWR), 6:23566 (CONF-801091— 
) 


Design of fuel rod simulators for thermodynamic experiments 
(LMFBR), 6:23520 (CONF-801091—) 

Development of fuel rod simulators (LMFBR), 6:23519 
(CONF-801091—) 

Development of electrically heated fuel elements in Canada, 
6:23513 (CONF-801091—) 

Electrically heated fuel rod simulators for the FLECHT- 
SEASET program (PWR), 6:23563 (CONF-801091—) 

Fuel rod simulator development, 6:23508 (CONF-801091—) 

Fuel rod simulators: design fabrication and instrumentation by 
EIR (GCFR; PWR), 6:23521 (CONF-801091—) 

Fuel rod simulator technology development at the Oak Ridge 
National Laboratory, 6:23544 (CONF-801091—) 

International symposium on fuel rod simulators: development 
and application, 6:23543 (CONF-801091—) 

Manufacture and analysis of high purity boron nitride powder 
for nuclear fuel rod simulators, 6:23929 (CONF-801091—) 

Operational experience with the LOBI directly heated rod 
bundle (PWR), 6:23564 (CONF-801091—) 

Performance of directly heated rods as nuclear rod simulators 
in the LOBI facility (PWR), 6:23568 (CONF-801091—) 
Potential user’s view of LMFBR fuel rod simulators, 6:23561 

(CONF-801091—) 

Simulation of mild TOP accidents in fast breeder reactors 
using thermite filled fuel rod simulators, 6:23567 (CONF- 
801091—) 

Stress Analysis 

LWR fuel rod post-subcooled blowdown scoping analysis. 

Technical report, 6:23574 (NUREG/CR—1568) 
Thermocouples 

Thermocouple signal sensitivity to the sheath thickness of 
thermal-hydraulic test facility indirectly heated electric fuel 
pin simulators (PWR), 6:23569 (CONF-801091—) 

FUEL SLURRIES 
Calorific Value 

Development and evaluation of highly-loaded coal slurries. 
Phase I summary report, October 15, 1977-December 31, 
1978, 6:23069 (DOE/ET/13041—T1) 

Combustion 

Development and evaluation of highly-loaded coal slurries. 
Phase I summary report, October 15, 1977-December 31, 
1978, 6:23069 (DOE/ET/13041—T1) 

Development and evaluation of highly-loaded coal slurries 
(Coal-fuel oils, coal-fuel oils-water and coal-water), 6:23070 
(DOE/ET/13041—T2) 

Rheology 

Development and evaluation of highly-loaded coal slurries 
(Coal-fuel oils, coal-fuel oils-water and coal-water), 6:23070 
(DOE/ET/13041—T2) 

Stability 

Development and evaluation of highly-loaded coal slurries 
(Coal-fuel oils, coal-fuel oils-water and coal-water), 6:23070 
(DOE/ET/13041—T2) 

Stabilization 

Development and evaluation of highly-loaded coal slurries. 
Phase I summary report, October 15, 1977-December 31, 
1978, 6:23069 (DOE/ET/13041—T1) 

Viscosity 

Development and evaluation of highly-loaded coal slurries. 
Phase I summary report, October 15, 1977-December 31, 
1978, 6:23069 (DOE/ET/13041—T1) 

FUEL SUBSTITUTION 
Research 
New fuels for old, 6:23666 
FUEL SUPPLIES 
F 

Current developments affecting future availability of oil and 

gas in the free world, 6:23129 (UCRL—S53129) 
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FUEL-CLADDING INTERACTIONS 
Measurement of cladding strain during simulated transient 
tests, 6:23591 
FUEL-COOLANT INTERACTIONS 
Heat Transfer 
Thermal analysis of a six-channel heat-generating blockage in 
an LMFBR, 6:23560 (CONF-801002—15) 
Hydraulics 
Thermal analysis of a six-channel heat-generating blockage in 
an LMFBR, 6:23560 (CONF-801002—15) 
Hydrodynamics 
Importance of modeling assumptions in understanding 
fuel/coolant interactions from in-pile autoclave experiments, 
6:23602 
Reactor Safety Experiments 
Thermal analysis of a six-channel heat-generating blockage in 
an LMFBR, 6:23560 (CONF-801002—15) 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FURANS 
Thermodynamic Properties 
Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 
FURNACES 
See also OIL FURNACES 
Economics 
Carbon reactivation by externally-fired rotary kiln furnace. 
Final report Oct 75-Jan 78, 6:23778 (PB—81-104788) 
Flue Gas 
Practical combustion analysis for boilers and furnaces, 6:23782 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTIONS 
(Heavy-ion reactions in which most or all of participating nucleons 
form single nucleus.) 
Nuclear Models 
Fusion cross sections and the new dynamics, 6:24509 (LBL— 
12708) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM ALLOYS 
Critical Field 
Effects, of magnetic atoms on the properties of ternary 
superconductors, 6:23894 (CONF-800766—4) 
Transition Temperature 
Effects of magnetic atoms on the properties of ternary 
superconductors, 6:23894 (CONF-800766—4) 
GADOLINIUM CARBIDES 
Chemical Preparation 
New method of preparation of rare earth metals carbothermal 
reduction of their oxides, 6:23926 (ORNL-tr—4744) 
GALLIUM ALLOYS 
Microstructure 
X-ray diffraction studies of the structure of La-Al-Ga alloys, 
6:23892 (CALT—822-121) 
GALLIUM ARSENIDES 
Crystal Doping 
Development of high-efficiency cascade solar cells, 6:23290 
(SERI/PR—8136-1-T3) 
Crystal Growth 
Development of high-efficiency cascade solar cells, 6:23290 
(SERI/PR—8136-1-T3) 
GARRETT PROCESS 
See OXY MODIFIED IN-SITU PROCESS 
GAS COMPRESSORS 
Bench-Scale Experiments 
Simulation of a hydraulic air ingestion process, 6:23343 
(CONF-810477—1) 


Computerized Simulation 
Simulation of a hydraulic air ingestion process, 6:23343 
(CONF-810477—1) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
Amplifiers 
Analysis of multipass laser amplifier systems for storage laser 
media, 6:24020 (UCRL—84149) 
Design 
200 W KrF gas transport laser, 6:24029 
Emission Spectra 
Emissions frequencies of the cf, laser, 6:24025 
Nuclear Pumping 
Vacuum ultraviolet light production by nuclear irradiation of 
liquid and gaseous xenon, 6:24015 (LA—8786) 
Operation 
200 W KrF gas transport laser, 6:24029 
Pulse Circuits 
Pulse circuit apparatus for gas discharge laser (Patent), 6:24030 
Research Programs 
Laser development for laser fusion applications. Research 
progress report, October 1979-September 1980, 6:24587 
(SAND—80-2823) 
GAS TUNGSTEN-ARC WELDING 
Acoustic Monitoring 
Evaluation of acoustic emission weld monitoring for coal- 
gasification vessels. Interim technical progress report, 
September 1979-December 1980, 6:23020 (DOE/ET/13536— 
Tl) 
GAS TURBINE ENGINES 
Demonstration Programs 
Intercity gas turbine-powered bus demonstration program, 
6:23843 
Design 
ITI GT601: a new approach to the design of vehicular gas 
turbine power units, 6:23845 
Upgraded automotive gas turbine engine design and 
development program. Final report, 6:23823 
(DOE/NASA/2749—79/2) 
Fuel Economy 
Advanced automotive turbine transmission system: diesel- 
competitive fuel economy with low emissions, 6:23829 
Intercity gas turbine-powered bus demonstration program, 
6:23843 
Upgraded automotive gas turbine engine design and 
development program. Final report, 6:23823 
(DOE/NASA/2749—79/2) 
Mechanical Transmissions 
Advanced automotive turbine transmission system: diesel- 
competitive fuel economy with low emissions, 6:23829 
Performance 
ITI GT601: a new approach to the design of vehicular gas 
turbine power units, 6:23845 
Performance Testing 
Intercity gas turbine-powered bus demonstration program, 
6:23843 
GAS TURBINE POWER PLANTS 
Cogeneration 
Summary of research and development effort on closed-cycle 
gas turbines, 6:23421 (ORNL/TM—6237) 
Gas Turbines 
Summary of research and development effort on closed-cycle 
gas turbines, 6:23421 (ORNL/TM—6237) 
GAS TURBINES 
Capitalized Cost 
Summary of research and development effort on closed-cycle 
gas turbines, 6:23421 (ORNL/TM—6237) 
Materials 
Applications of composite gas turbine components. Phase I. 
Semi-annual technical progress report (Composite or hybrid 





Materials 


design with different facts of the component bonded 
together), 6:23417 (DOE/ET/17005—1) 
Performance _ 
Summary of research and development effort on closed-cycle 
gas turbines, 6:23421 (ORNL/TM—6237) 
Thermal Efficiency 
Summary of research and development effort on closed-cycle 
gas turbines, 6:23421 (ORNL/TM—6237) 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 


Beta Dosimetry 
Correlation between predicted and observed levels of airborne 
tritium at Lawrence Livermore Laboratory site boundary, 
6:24152 
Chemical Analysis 
On-line Zeeman atomic-absorption spectroscopy for mercury 
analysis in oil shale gases. Final report, 6:23964 (LBL— 
9702(Rev.)) 
Decontamination 
Control system for Sandia National Laboratories Vacuum 
Effluent Recovery System (Tritium removal from exhaust 
gases), 6:24012 
Deposition 
Puff-plume atmospheric deposition model for use at SRP in 
emergency-response situations, 6:24145 (DP—1595) 
Mathematical Models 
Puff-plume atmospheric deposition model for use at SRP in 
emergency-response situations, 6:24145 (DP—1595) 
GASES 


See also AIR 
EXHAUST GASES 
FLUE GAS 
FUEL GAS 
HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
NATURAL GAS 
RARE GASES 


Breakdown 
Breakdown behaviour of some new gases and gas mixtures in 
uniform and nonuniform fields, 6:23472 
Electric strength of some gases and gas mixtures, 6:23473 
Evaluation of the effect of surface defects on breakdown in 
strongly electronegative gases or gas mixtures, 6:23478 
Paschen characteristics of gases in a crossed magnetic field, 
6:23474 
Possible interpretation of the gas discharge structure in a 
rod/plane gap, 6:23466 
Corona Discharges 
Possible interpretation of the gas discharge structure in a 
rod/plane gap, 6:23466 
Relative importance of active synchronous component in the 
current of a corona discharge, 6:23465 
Dielectric Properties 
Breakdown behaviour of some new gases and gas mixtures in 
uniform and nonuniform fields, 6:23472 
Electric strength of some gases and gas mixtures, 6:23473 
Electron swarm data relevant to high-voltage insulation, 
6:23462 
Test electrodes for measuring the intrinsic insulating strength 
of gases, 6:23492 
Electron Drift 
Electron energy-distribution functions in gases, 6:24445 
(CONF-810720—1) 
Molecule-Molecule Collisions 
High temperature gas energy transfer. Annual summary report 
1 Aug 79-31 Jul 80, 6:24438 (AD-A—089129) 
GAS-INSULATED CABLES 
Corona 
Effect of surface roughness on the ac corona onset voltage for 
cylindrical conductors in air, 6:23482 
Design 
Particle traps in gas-insulated systems, 6:23486 
Dielectric Materials 
Critique of methods for calculating the dielectric strength of 
gas mixtures and a proposed test for anti eta-synergism, 
6:23463 
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Dynamics of power arcs in co-axial electrode geometry, 
6:23502 
Effects of particle contamination in SFg CGIT systems and 
methods of particle control and elimination, 6:23485 
Electric strength of some gases and gas mixtures, 6:23473 
Electrical breakdown studies of SFs/CO2/ fluorocarbon 
mixtures, 6:23475 
Electrostatics of particle control in gas-insulated apparatus, 
6:23487 
Partial discharge location in gas-insulated switchgear, 6:23496 
Particle traps in gas-insulated systems, 6:23486 
Electric Charges 
Application of charge simulation method to three dimensional 
asymmetric field with two dielectric media, 6:23491 
Electric Discharges 
Partial discharge location in gas-insulated switchgear, 6:23496 
Electrical Insulators 
Application of charge simulation method to three dimensional 
asymmetric field with two dielectric media, 6:23491 
Electrodes 
Influence of coating polished and rough electrodes on the 
impulse and ac breakdown of SFe, 6:23479 
Feasibility Studies 
Performance of a technical and economical feasibility study of 
an hvde compressed-gas insulated transmission line. Fifth 
technical progress report, January-May 1981, 6:23457 
(DOE/ET/29355—T12) 
Flashover 
Flashover studies in SFg-Nz2 mixtures using direct applied 
voltages, 6:23481 
Performance 
Impulse breakdown of corrugated coaxial electrodes in 
compressed SF¢, 6:23476 
Performance of a technical and economical feasibility study of 
an hvdc compressed-gas insulated transmission line. Fifth 
technical progress report, January-May 1981, 6:23457 
(DOE/ET/29355—T12) 
Spacers 
Flashover studies in SFg-N2 mixtures using direct applied 
voltages, 6:23481 
Influence of a conducting particle attached to an epoxy resin 
spacer on the breakdown voltage of compressed-gas 
insulation, 6:23484 
Technology Assessment 
Performance of a technical and economical feasibility study of 
an hvdc compressed-gas insulated transmission line. Fifth 
technical progress report, January-May 1981, 6:23457 
(DOE/ET/29355—T 12) 
GASOHOL 
Performance 
Gasohol: laboratory and fleet test evaluation, 6:23889 
Turbocharged automotive engine performance characteristics 
with methanol-gasoline blends, 6:23887 
GASOLINE 
Emergency Plans 
Federal, state, and local responses to 1979 fuel shortages. 
Summary report, 6:23753 (DOT-P—30-81-05) 
Performance 
Gasohol: laboratory and fleet test evaluation, 6:23889 
What is the potential of the alcohol fuel stratified-charge 
engine for an advanced power plant, 6:23886 
Production 
Upgrading of coal-hydrocarbonization liquids, 6:23033 (LBL— 
12463) 
GCFR REACTOR 
Environmental Impacts 
Overview of environmental control aspects for the gas-cooled 
fast reactor, 6:23550 (PNL—3562) 
Fuel Assemblies 
Transport of tritium from GCFR fuel bundles tested in the 
Helium Loop Mol, 6:23529 
Fuel Rods 
Fuel rod simulator for the loss of flow with scram condition in 
the GCFR, 6:23565 (CONF-801091—-) 
Fuel rod simulator fabrication requires creative joining 
techniques, 6:23523 (CONF-801091—) 
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Lifetime improvement of sheathed thermocouples for use in 
fuel rod simulator thermal cycling tests, 6:23522 (CONF- 
801091—) 

Loss of Flow 

Event sequence quantification for a loss of shutdown cooling 
accident in the GCFR, 6:23596 

Fuel rod simulator for the loss of flow with scram condition in 
the GCFR, 6:23565 (CONF-801091—) 

Pressure Vessels 

GCFR 1/20-scale PCRV central core cavity closure model 

test, 6:23525 (ORNL/TM—7692) 
Simulators 

Fuel rod simulator fabrication requires creative joining 
techniques, 6:23523 (CONF-801091—) 

Lifetime improvement of sheathed thermocouples for use in 
fuel rod simulator thermal cycling tests, 6:23522 (CONF- 
801091—) 

GCFR TYPE REACTORS 
Fuel Rods 

Fuel rod simulators: design fabrication and instrumentation by 

EIR (GCFR; PWR), 6:23521 (CONF-801091—) 
Loss of Flow 
Neutron streaming effects during an unprotected loss of flow 
accident in a GCFR, 6:23586 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GEOLOGIC FORMATIONS 
Nuclear Magnetic Logging 

New NMR well logging/fracture mapping technique with 
possible application of SQUID NMR detection, 6:24108 
(LA-UR—81-1619) 

GEOPHONES 
See SEISMIC DETECTORS 
GEOPRESSURED SYSTEMS 

Unconventional gas sources. Volume I. Executive summary, 

6:23142 
Geology 

Unconventional gas sources. Volume IV. Geopressured brines, 

6:23385 
Reservoir Engineering 

Unconventional gas sources. Volume IV. Geopressured brines, 

6:23385 
Waste Disposal 

Unconventional gas sources. Volume IV. Geopressured brines, 

6:23385 
GEORGIA 
Magnetic Surveys 

Aerial gamma ray and magnetic survey: Tallahassee and 
Apalachicola quadrangles, Florida, Georgia and Alabama. 
Final report, 6:23160 (GJBX—120(81)) 

Radiometric Surveys 

Aerial gamma ray and magnetic survey: Tallahassee and 
Apalachicola quadrangles, Florida, Georgia and Alabama. 
Final report, 6:23160 (GJBX—120(81)) 

GEOTHERMAL ENERGY 
Heat Recovery 

High temperature heat pump applications: commercial, 

industrial, and with alternative energy sources, 6:23783 


Evaluation of geothermal energy in Arizona. Quarterly topical 
progress report, January 1, 1980-March 31, 1981, 6:23392 
(DOE/RA/50076—T4) 

GEOTHERMAL FIELDS 


See also GEYSERS GEOTHERMAL FIELD 
Land Leasing 
Geothermal Progress Monitor report No. 5. Progress report, 
June 1981, 6:23390 (DOE/CE—0009/5) 
GEOTHERMAL FLUIDS 


CO, and carbonate chemistry applied to geothermal 
engineering. Guidance for interpreting and using chemical 
data about geothermal resources, 6:23399 (LBL—11509) 

Corrosive Effects 

Incipient processes in the corrosion of mild steel in 90°C 

hypersaline geothermal brine, 6:23401 


Fluid Injection 
Geothermal injection monitoring project, 6:23395 (UCID— 
19066) 
Research Programs 
Geothermal injection monitoring project, 6:23395 (UCID— 
19066) 
Scaling 
Incipient processes in the corrosion of mild steel in 90°C 
hypersaline geothermal brine, 6:23401 
GEOTHERMAL HEATING 
Research Programs 
Geothermal Progress Monitor report No. 5. Progress report, 
June 1981, 6:23390 (DOE/CE—0009/5) 
GEOTHERMAL POWER PLANTS 
Air Pollution 
Health impacts of geothermal energy, 6:23396 (UCRL—85334) 
Environmental Impact Statements 
Leasing within the Coso Known Geothermal Resource Area, 
Inyo County, California. Final environmental impact 
statement, 6:24237 
Environmental Impacts 
Health impacts of geothermal energy, 6:23396 (UCRL—85334) 
Health Hazards 
Health impacts of geothermal energy, 6:23396 (UCRL—85334) 


Geothermal Progress Monitor report No. 5. Progress report, 
June 1981, 6:23390 (DOE/CE—0009/5) 
Water Pollution 
Health impacts of geothermal energy, 6:23396 (UCRL—85334) 
GEOTHERMAL RESOURCES 
Commercialization 
State geothermal commercialization programs in seven Rocky 
Mountain States. Semi-annual progress report, January-June 
1980, 6:23383 (DOE/ID/12101—2) 
Energy Source Development 
Geothermal development. Semi-annual report, October 1, 1980- 
March 31, 1981, 6:23391 (DOE/ET/27196—T2) 
Financial Incentives 
Evaluation of state taxes and tax incentives and their impact on 
the development of geothermal energy in western states, 
6:23393 (EGG-GTH—5450) 
Geochemical Surveys 
Resource assessment of low- and moderate-temperature 
geothermal waters in Calistoga, Napa County, California. 
Report of the second year, 1979 to 1980 of the US 
Department of Energy-California State-Coupled Program for 
reservoir assessment and confirmation, 6:23386 
(DOE/ET/27035—T1) 
Geology 
Resource assessment of low- and moderate-temperature 
geothermal waters in Calistoga, Napa County, California. 
Report of the second year, 1979 to 1980 of the US 
Department of Energy-California State-Coupled Program for 
reservoir assessment and confirmation, 6:23386 
(DOE/ET/27035—T1) 
Geophysical Surveys 
Resource assessment of low- and moderate-temperature 
geothermal waters in Calistoga, Napa County, California. 
Report of the second year, 1979 to 1980 of the US 
Department of Energy-California State-Coupled Program for 
reservoir assessment and confirmation, 6:23386 
(DOE/ET/27035—T1) 
Maps 
Resource assessment of low- and moderate-temperature 
geothermal waters in Calistoga, Napa County, California. 
Report of the second year, 1979 to 1980 of the US 
Department of Energy-California State-Coupled Program for 
reservoir assessment and confirmation, 6:23386 
(DOE/ET/27035—T1) 
Resource Assessment 
Resource assessment of low- and moderate-temperature 
geothermal waters in Calistoga, Napa County, California. 
Report of the second year, 1979 to 1980 of the US 
Department of Energy-California State-Coupled Program for 
reservoir assessment and confirmation, 6:23386 
(DOE/ET/27035—T1) 





Developmen 
Evaluation of state taxes and tax incentives and their impact on 
the development of geothermal energy in western states, 
6:23393 (EGG-GTH—5450) 
State geothermal commercialization programs in seven Rocky 
Mountain States. Semi-annual progress report, January-June 
1980, 6:23383 (DOE/ID/12101—2) 
Tax Credits 
Evaluation of state taxes and tax incentives and their impact on 
the development of geothermal energy in western states, 
6:23393 (EGG-GTH—5450) 
GEOTHERMAL WELLS 
Concretes 
High temperature concrete composites containing 
organosiloxane crosslinked copolymers (Patent), 6:23954 
Well Drilling 
Geothermal Progress Monitor report No. 5. Progress report, 
June 1981, 6:23390 (DOE/CE—0009/5) 
GERMANIUM 
Ion Collisions 
Reversibility effects in disordered and ordered solids leading to 
scattered-ion yield enhancements near 180°, 6:24443 (CONF- 
810231—2) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GETTERS 
1,4-diphenylbutadiyne as a potential tritium getter, 6:24599 
GEYSERS GEOTHERMAL FIELD 
Economic Impact 
Local population impacts of geothermal energy developmert 
in the Geysers: Calistoga region, 6:23394 (LBL—10150) 
Population Dynamics 
Local population impacts of geothermal energy development 
in the Geysers: Calistoga region, 6:23394 (LBL—10150) 
Resource Development 
Local population impacts of geothermal energy development 
in the Geysers: Calistoga region, 6:23394 (LBL—10150) 
Socio-Economic Factors 
Local population impacts of geothermal energy development 
in the Geysers: Calistoga region, 6:23394 (LBL—10150) 
GIROMILL TURBINES 
Economics 
Analysis of new windmill technology to provide electricity for 
a rural home, 6:23402 (NP—1903449) 
Performance 
Analysis of new windmill technology to provide electricity for 
a rural home, 6:23402 (NP—1903449) 
Power Generation 
Analysis of new windmill technology to provide electricity for 
a rural home, 6:23402 (NP—1903449) 
GLIOBLASTOMAS 


See NEOPLASMS 
NERVOUS SYSTEM DISEASES 


GLOW DISCHARGES 
Emission Spectroscopy 
Optical emission spectroscopy: toward the identification of 
species in the plasma deposition of hydrogenated amorphous 
silicon alloys, 6:23970 
GLUCOCORTICOIDS 


See also CORTISONE 
DEXAMETHASONE 


Biological Effects 
Effects of toxic chemicals on the immune system: the 
interaction of macrophages with glucocorticoids as a model 
system, 6:24314 (DOE/TIC—1018682) 
GLUCOSE 
Correlations 
Metabolic mapping of functional activity in human subjects 
with the ['*F]fluorodeoxyglucose technique, 6:24294 


Metabolic mapping of functional activity in human subjects 
with the ['*F]fluorodeoxyglucose technique, 6:24294 
GLYCOLS 
Metabolism 
Interaction of benzo[a]pyrene diol-epoxide with nuclei and 
isolated chromatin, 6:24409 
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GLYCOSYL HYDROLASES 


Repair of DNA treated with y-irradiation and chemical 

carcinogens, 6:24322 (DOE/EV/02725—T1) 
GOLD 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Ion Collisions 

Reversibility effects in disordered and ordered solids leading to 
scattered-ion yield enhancements near 180°, 6:24443 (CONF- 
810231—2) 

GRANULAR BED FILTERS 
Performance 

Granular bed filter development program, Phase II. Quarterly 
report, September-December 1980, 6:24062 
(DOE/ET/10373—T7) 

Research Programs 

Granular bed filter development program, Phase II. Quarterly 
report, September-December 1980, 6:24062 
(DOE/ET/10373—T7) 

GRAPHITE 
Adsorption 

Investigations on sorption and diffusion of tritium in HTRG- 

graphite, 6:23957 
Chemical Reactions 

Structure of the products resulting from the effects of alkali 

metals on graphite, 6:23958 (ORNL-tr—4732) 


Structure of the products resulting from the effects of alkali 
metals on graphite, 6:23958 (ORNL-tr—4732) 
P 
Investigations on sorption and diffusion of tritium in HTRG- 
graphite, 6:23957 
GRASS 
Germination 
Germination characteristics of six plant species growing on the 
Hanford Site (Disturbed land revegetation feasibility studies), 
6:24186 (RHO-LD—121) 
GREAT BRITAIN 
See UNITED KINGDOM 
GRINDING MACHINES 


Tool grinding machine (Patent), 6:23780 
Performance Testing 
Significance of size reduction in solid waste management. 
Volume 2. Final report 25 Jul 78-79, 6:23803 (PB—81- 
107096) 
GROUND SUBSIDENCE 
Monitoring 
Demonstration of subsidence monitoring system. Final report, 
6:23061 (DOE/ET/10029—T1) 
GROUND WATER 
Radioactivity 
Reduction of tritium concentration in an aquifer, 6:24217 
Tritium in the environment around the Maxey Flats 
Radioactive Waste Burial Facility, 6:24153 
Radionuclide Migration 
Stream-simulation experiments for waste-repository 
investigations, 6:23200 (CONF-8010130—6) 
GROUND-WATER RESERVES 
See AQUIFERS 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
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GULF OF MEXICO 
Continental Shelf 

Environmental studies, South Texas Outer Continental Shelf, 
biology and chemistry. Executive summary 1977, 6:23130 
(PB—81-106692) 

Environmental studies, South Texas Outer Continental Shelf, 
biology and chemistry. Volume i. Chapters 1-10. Final 
report, 6:23131 (PB—81-106718) 

Environmental studies, South Texas Outer Continental Shelf, 
biology and chemistry. Volume II. Chapters 11-21. Final 
report, 6:23132 (PB—81-106726) 

GUNS 
Design 

Electromagnetic @ gun and tubular projectiles, 6:24010 

(SAND—80-1988) 
Performance 

Electromagnetic @ gun and tubular projectiles, 6:24010 

(SAND—80-1988) 


HABITAT 
Temperature Dependence 

Striped bass and the management of cooling lakes (Morone 

saxatilis), 6:24362 (CONF-810545—1) 
HADRON REACTIONS 
Pair Production 

Review of continuum lepton pair production by hadrons, 

6:24456 (CONF-790885—) 
Particle Production 

Results of the CERN NA3 experiment on muon pair 

production in hadron collisions, 6:24455 (CONF-790885—) 
HADRON-HADRON INTERACTIONS 
Upsilon Resonances 

Production of heavy quark bound states in hadron-hadron 

collisions, 6:24458 (CONF-790885—) 
HAFNIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Emission Spectroscepy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemicai and stream sediment reconnaissance basic 
data for Fargo NTMS rangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

HAFNIUM 166 
High Spin States 

Limits of studying high-spin states by discrete-line gamma-ray 

spectroscopy, 6:24505 (CONF-8006160—1) 
Yrast States 
Limits of studying high-spin states by discrete-line gamma-ray 
spectroscopy, 6:24505 (CONF-8006160—1) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 
Biological Effects 

Effects of environmental pollutants on steroid hormone 

mechanisms, 6:24374 (LBL—11700) 


HANFORD RESERVATION 
Americium 241 
Americium-241 in surface soil associated with the Hanford site 
and vicinity, 6:24182 (PNL—3731) 
Contamination 
Plutonium in surface soil near the southwestern boundary of 
the Hanford project, 6:24179 (PNL—3647) 
Radiation Monitoring 
Atmospheric monitoring, 6:24147 (PNL—3728) 
Environmental surveillance at Hanford for CY-1980 (Lead 
abstract), 6:24146 (PNL—3728) 
External radiation, 6:24148 (PNL—3728) 
Soil and vegetation, 6:24181 (PNL—3728) 
Radioactive Waste Disposal 
Environmental-protection evaluation for Vadose Zone Well- 
Injection Study: Deep-Release Applications, 6:23220 (RHO- 
LD—137) 
HARRY EVENT 
Fallout Deposits 
Calculated nuclide compositions and gamma-ray exposure rates 
for fallout from the HARRY, SMOKY, and ANNIE events, 
6:24184 (UCID—18870) 
HARTREE-FOCK METHOD 
Iterative Methods 
Application of the imaginary time step method to the solution 
of the static Hartree-Fock problem, 6:24523 
HAUSER-FESHBACH THEORY 
Cross sections from computer experiments, 6:24508 (CONF- 
800942—25) 
HAZARDOUS MATERIALS 
Combustion 
Hazardous and radioactive waste incineration studies, 6:23204 
(LA-UR—81-1170) 
HAZEN PROCESS 
Economics 
Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 
Flowsheets 
Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 
H-COAL PROCESS 
Commercialization 
Commercial study for production of boiler fuel with the H- 
coal process at reduced reactor pressures, 6:23003 
(DOE/ET/10152—T3) 
Laboratory program to support H-Coal pilot plant operations. 
Commercial study for production of boiler fuel with the H- 
Coal Process at 3000 psig, 6:23004 (DOE/ET/10152—T4) 
Economics 
Commercial study for production of boiler fuel with the H- 
coal process at reduced reactor pressures, 6:23003 
(DOE/ET/10152—T3) 
Laboratory program to support H-Coal pilot plant operations. 
Commercial study for production of boiler fuel with the H- 
Coal Process at 3000 psig, 6:23004 (DOE/ET/10152—T4) 
ion 
Commercial study for production of boiler fuel with the H- 
coal process at reduced reactor pressures, 6:23003 
(DOE/ET/10152—T3) 
Laboratory program to support H-Coal pilot plant operations. 
Commercial study for production of boiler fuel with the H- 
Coal Process at 3000 psig, 6:23004 (DOE/ET/10152—T4) 
Thermal Efficiency 
Laboratory program to support H-Coal pilot plant operations. 
Commercial study for production of boiler fuel with the H- 
Coal Process at 3000 psig, 6:23004 (DOE/ET/10152—T4) 
HD 8077 
See NICKEL BASE ALLOYS 
HEALTH HAZARDS 
See also RADIATION HAZARDS 
Forecasting 


Comments on mutagenesis risk estimation, 6:24359 





HEALTH HAZARDS 
Government Policies 


Government Policies 
New approach for assuring acceptable levels of protection 
from occupational safety and health hazards, 6:23634 
(SAND—81-1131C) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT ENGINES 
See also SOLAR HEAT ENGINES 
STIRLING ENGINES 
Feasibility Studies 
Research and development of the Osmo-Hydro Power heat 
engine. Final report, 6:23416 (DOE/ET/15346—T1) 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
FLUIDIZED BED HEAT EXCHANGERS 
HEAT PUMPS 


Corrosion 
Corrosion of high temperature materials in AFBC 
environments. Part 1 (1500-h tests), 6:24060 (ORNL/TM— 
7734/P1) 
Critical Flow 
Mathematical model, instability mechanisms, and stability 
criteria of a group of circular cylinders subjected to 
crossflow (LMFBR), 6:23516 (ANL-CT—81-22) 
Hydraulics 
Mathematical model, instability mechanisms, and stability 
criteria of a group of circular cylinders subjected to 
crossflow (LMFBR), 6:23516 (ANL-CT—81-22) 
Mathematical Models 
Concurrent studies of enhanced heat transfer and materials in 
ocean thermal heat exchangers, 6:23345 (DOE/ET/20281— 
2) 
Oxidation 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Procurement 
Receiver subsystem and thermal-storage subsystem 
procurement documentation (RADL Item 4-3). 10-MWe 
solar-thermal central-receiver pilot plant: solar-facilities 
design integration, 6:23325 (DOE/SF/10499—T 14) 
Slags 
Slag and other liquid behavior on vertical surface at near- 
freezing temperature, 6:23692 
Sulfidation 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
HEAT PUMPS 
See also CHEMICAL HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
Energy Consumption 
Performance analysis of dedicated heat-pump water heaters in 
an office building, 6:23717 (SERI/TP—721-1198) 
Energy Efficiency Standards 
Seasonal performance of air conditioners - an analysis of the 
DOE test procedures: the thermostat and measurement 
errors. Report No. 2, 6:23707 (DOE/CS/23337—2) 
Operation 
Heat-pump-centered integrated community energy systems: 
system development assessment, 6:23796 (ANL/CNSV—18) 
Performance 
Heat-pump-centered integrated community energy systems: 
system development assessment, 6:23796 (ANL/CNSV—18) 
Performance analysis of dedicated heat-pump water heaters in 
an office building. 6:23717 (SERI/TP—721-1198) 
Performance Testing 
Seasonal performance of air conditioners - an analysis of the 
DOE test procedures: the thermostat and measurement 
errors. Report No. 2, 6:23707 (DOE/CS/23337—2) 
HEAT RECOVERY EQUIPMENT 
Energy Efficiency 
Heat recovery as applied in Scandanavia, 6:23740 
Performance 
Heat recovery as applied in Scandanavia, 6:23740 
Performance Testing 
Using industrial reject heat for district heating: a case study, 
Bellingham, Washington, 6:23770 (CONF-810545—3) 
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HEAT SINKS 
Design 
Development of a high energy density heat sink, 6:24787 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
Research Programs 
Physical and chemical energy storage program. Project 
summary data, 6:23605 (DOE/CE—0008) 
HEATING LOAD 
Calculation Methods 
Custom weighting-factor method for thermal-load calculations 
in the DOE-2 computer program, 6:23712 (LA-UR—81- 
1559) 
HEATING OILS 
Prices 
Residential conventional fuel prices and future projections: an 
update reflecting October-December 1980 conditions, 
6:23711 (LA—8838-MS) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Heat Recovery 
Heat recovery as applied in Scandanavia, 6:23740 
Infrared Radiation 
Teledyne Continental Motors, Industrial Products Division 
infrared heating system installation, 6:23746 
HEAVY ION ACCELERATORS 


See also HHIRF 
HILACS 


Research Programs 
Heavy-ion-fusion half-year report. October 1, 1980-March 31, 
1981, 6:24584 (LBL—12594) 
Reviews 
Status of the US heavy ion fusion program, 6:24589 (SLAC- 
PUB—2722) 
HEAVY ION REACTIONS 
See also OXYGEN 16 REACTIONS 
Fusion Reactions 
Fusion cross sections and the new dynamics, 6:24509 (LBL— 
12708) 
HEAVY IONS 
Dosimetry 
Heavy-ion dosimetry, 6:24302 
Radiobiology 
Biological properties of high-energy heavy charged particles, 
6:24357 
Simulation 
Generation and focusing of pulsed intense ion beams. Progress 
report, April 1, 1979-September 30, 1979, 6:24580 
(DOE/DP/40012—T2) 
HEAVY NEUTRAL MUONS 
Mass 
Study of rare processes induced by 209-Gev muons, 6:24477 
(LBL— 12789) 
HEAVY NUCLEI 
Uses 
High energy beams of radioactive nuclei and their biomedical 
applications, 6:24295 
HEAVY WATER 
Production 
Heavy water and nonproliferation, 6:23227 (DOE/ET/33007— 
6) 
Safeguards 
Heavy water and nonproliferation, 6:23227 (DOE/ET/33007— 


6) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 


See also CANDU TYPE REACTORS 
SGHWR REACTOR 
Safeguards 
Heavy water and nonproliferation, 6:23227 (DOE/ET/33007— 
6) 
HELICAL CONFIGURATION 
Light Scattering 
Circular intensity differential scattering of light by helical 
structures: theory, 6:24243 (LBL—11700) 
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HELIOSTATS 
Computerized Control Systems 
10-MW/sub e/ collector subsystem software/firmware 
functional requirements specification. Report MCR-79-1310, 
6:23318 (DOE/ET/21007—T1) 
Emplacement 
Collector-field layout specification (RADL Item 2-12), 6:23333 
(DOE/SF/10499—T23) 
HELIOTRON 
Magnet Coils 
System design of the helical coils in heliotron e concerning to 
the effect of perturbations on the magnet field, 6:24695 
Neutral Beam Sources 
Power supply system for NBI ion sources of Heliotron E 
device, 6:24747 
HELIUM 
Atom-Molecule Collisions 
Low energy atomic collisions. Final report 1 oct 77-30 apr 80, 
6:24436 (AD-A—088748) 
Breakdown 
Critique of methods for calculating the dielectric strength of 
gas mixtures and a proposed test for anti eta-synergism, 
6:23463 
Dielectric Properties 
Critique of methods for calculating the dielectric strength of 
gas mixtures and a proposed test for anti eta-synergism, 
6:23463 
Mass Spectroscopy 
Isotopic analysis of hydrogen-helium mixtures, 6:23974 
Systematic error in isotopic analysis of noble gas mixtures, 
6:23965 (MLM—2833(op)) 
HELIUM 3 
Binding Energy 
Atomistics of tritium and helium-3 in metals, 6:23920 
Diffusion 
Effects of time and temperature on the retention and 
distribution of helium in metal tritides, 6:23924 
Isotope Ratio 
Systematic error in isotopic analysis of noble gas mixtures, 
6:23965 (MLM—2833(op)) 
HELIUM 4 
Isotope Ratio 
Systematic error in isotopic analysis of noble gas mixtures, 
6:23965 (MLM—2833(op)) 
HELIUM HYDRIDES 
Collisions 
Physics with fast molecular-ion beams, 6:24442 (CONF- 
801111—44) 
Dissociation 
Physics with fast molecular-ion beams, 6:24442 (CONF- 
801111—44) 
Electronic Structure 
Using an electrostatic accelerator to determine the 
stereochemical structures of molecular ions, 6:24441 (CONF- 
801111—43) 
HELIUM IONS 
Ton-Atom Collisions 
Low energy atomic collisions. Final report 1 oct 77-30 apr 80, 
6:24436 (AD-A—088748) 
Radiotherapy 
Treatment of cancer with heavy charged particles, 6:24341 
(LBL—11700) 
HEMIC DISEASES 
See also ANEMIAS 
Blood Chemistry 
Hematology, 6:24284 (LBL—11700) 
Diagnostic Techniques 
Hematology, 6:24284 (LBL—11700) 
HEMOGLOBIN 
Cross-Linking 
Detection and sorting of rare sickle-hemoglobin containing 
cells in normal human blood, 6:24269 
HERBS 
Germination 
Germination characteristics of six plant species growing on the 
Hanford Site (Disturbed land revegetation feasibility studies), 
6:24186 (RHO-LD—121) 


HIGH-VOLTAGE PULSE GENERATORS 
Electronic Circuits 


HERPES SIMPLEX 
Inactivation 
Virucidal activity of retinal, 6:24405 
HETEROCYCLIC COMPOUNDS 


See also FURANS 
ISOALLOXAZINES 


Toxicity 

Mutagenicity and cytotoxicity of nineteen heterocyclic 
mustards (ICR compounds) in cultured mammalian cells, 
6:24404 

HEXADECANE 
Phase Studies 

Displacement of oil by carbon dioxide, 6:23095 

(DOE/BETC/IC—80/3(Vol.3)) 
HEXANE 
Chemical Reactions 

Reactions of H atoms with dissolved alkanes, O2, and CO in 

Xe matrices at 4 to 50 K, 6:23990 
Oxidation 

Fundamental and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report, March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 

HHIRF 
(Holifield Heavy Ion Research Facility.) 
Performance Testing 

Oak Ridge 25-MV tandem accelerator, 6:24075 (CONF- 

810468—7) 
HIGH BTU GAS 
Cost 

Design and evaluation of Cities Service/Rockwell 
hydrogasification commercial plant, 6:23006 
(DOE/ET/10159—T7) 

Factored estimates for eastern coal commercial concepts. 
Interim report: Joint Department of Energy-Gas Research 
Institute Coal Gasification Program (Mostly computer 
calculations based on bench-scale and PDU work), 6:23008 
(DOE/ET/10250—T1) 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH-BETA PLASMA 
Analytical Solution 

Analytical formulation of the stability of finite-beta 

configurations, 6:24530 (CONF-790866—) 
Meetings 

Physics of plasmas in thermonuclear regimes, 6:24529 (CONF- 

790866—) 
Plasma Instability 

Analytical formulation of the stability of finite-beta 
configurations, 6:24530 (CONF-790866—) 

Magnetic fluctuations in finite-B plasmas, 6:24532 (CONF- 
790866—) 

Transport Theory 

Transport in high-8, beam-heated tokamaks, 6:24542 (CONF- 

790866—) 
HIGH-FREQUENCY HEATING 


See also ECR HEATING 
ICR HEATING 


RF current drive for a steady-state tokamak, 6:24548 (CONF- 
790866—) 
Measuring Instruments 
Wide bandwidth phase monitor for PLT rf heating, 6:24794 
Microwave Amplifiers 
Prospects of developing muiti-megawatt gyrotrons for bulk 
heating of controlled thermonuclear reactors, 6:24570 
HIGH-LEVEL RADIOACTIVE WASTES 
Containers 
Decontamination processes for waste glass canisters, 6:23202 
(DP-MS—81-5) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGH-VOLTAGE PULSE GENERATORS 
Electronic Circuits 
Sub-nanosecond jitter, repetitive impulse generators for high 
reliability applications, 6:24100 (LA-UR—81-1655) 
HIGHWAYS 
See ROADS 





HILACS 
Electronic Circuits 


HILACS 
See also SUPERHILAC 
Cooling Systems 
Forced-circulation cooling system for the Argonne 
superconducting heavy-ion linac, 6:24090 
HOG FUEL 
See WOOD WASTES 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF 
HOLLANDITE 
Leaching 

Hydrothermal investigation of SYNROC formulations from 
150° to 610° at 100-MPa water pressure, 6:23221 (UCID— 
18873) 

HORMONES 
See also PITUITARY HORMONES 
Biological Effects 
Cancer treatment program, 6:24372 (LBL—11700) 
HOSPITALS 
Computer-assisted energy audits for hospitals, 6:23744 
Energy Audits 
Energy audit: Southern Nevada Memorial Hospital, 6:23729 
Energy auditing: neutral band theory and practice, 6:23736 
Energy Consumption 

Energy use at institutional buildings: disaggregate data and 

data-management issues, 6:23715 (ORNL/CON—73) 
HOT PLASMA 
Meetings 
Physics of plasmas in thermonuclear regimes, 6:24529 (CONF- 
790866—) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 
Heat Extraction 

Characterization of hot dry rock geothermal energy extraction 

systems, 6:23398 (LA-UR—81-1620) 
HOUSEHOLDS 
Energy Consumption 

Residential energy-consumption survey: 1978-1980 
consumption and expenditures. Part II. Regional data, 
6:23709 (DOE/EIA—0262/2) 

Residential energy-consumption survey: 1979-1980 
consumption and expenditures. Part I. National data 
(including conservation), 6:23708 (DOE/EIA—0262/1) 

HOUSES 
Design 
Using the sun and waste wood to heat a central Ohio home. 
Final technical report, 6:23358 (DOE/R5/10146—2) 

Energy Audits 

Invest where you live: savings begin at home, 6:23728 
Energy Consumption 

Invest where you live: savings begin at home, 6:23728 

Performance and cost of an energy-efficient residence, 6:23735 
Energy Efficiency 

Performance and cost of an energy-efficient residence, 6:23735 
Life-Cycle Cost 

Life cycle cost analysis of alternative energy-conscious wall- 
framing schemes, 6:23748 

Noise Pollution Control 

Highway noise criteria study: outdoor/indoor noise isolation. 

Final report, 6:24415 (PB—81-102923) 
Solar Space Heating 

M.F. Smith and Associates single family residence. Solar 
project description, 6:23366 (SOLAR/1056—81/50) 

Solar project description for J.D. Evans, Inc., House B, single 
family residence, Columbia, Maryland, 6:23363 
(SOLAR/1013—81/50) 

Using the sun and waste wood to heat a central Ohio home. 
Final technical report, 6:23358 (DOE/R5/10146—2) 

Waverly Homes, Inc. (Lot 13) single family residence, 
Westminster, Colorado. Solar project description, 6:23365 
(SOLAR/1022—81/50) 

Solar Water Heating 

M.F. Smith and Associates single family residence. Solar 
project description, 6:23366 (SOLAR/1056—81/50) 

Solar project description for J.D. Evans, Inc., House B, single 
family residence, Columbia, Maryland, 6:23363 
(SOLAR/1013—81/50) 
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Waverly Homes, Inc. (Lot 13) single family residence, 
Westminster, Colorado. Solar project description, 6:23365 
(SOLAR/1022—81/50) 

HTGR TYPE REACTORS 
Fuel Cycle 

Consolidated fuel reprocessing program. Progress report, 

January 1-March 31, 1981, 6:23190 (ORNL/TM—7773) 
Fuel Rods 

Nondestructive assay of green HTGR fuel rods, 6:23512 

(LA—8836-MS) 
Reactor Safety 

High temperature gas-cooled reactor: an overview of safety 

issues, 6:23575 (RAND/N—1589-GCRA) 
Risk Assessment 

High temperature gas-cooled reactor: an overview of safety 

issues, 6:23575 (RAND/N—1589-GCRA) 
Synthetic Fuels Industry 
Screening of synfuel processes for HTGR application, 6:23536 
(DOE/SF/02034—T 13) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
Dose Commitments 

Radiological impact of Hanford operations, 6:24149 (PNL— 

3728) 
Radiation Doses 

Aspects of uncertainty analysis in accident consequence 
modeling, 6:24319 (CONF-8 10606—43) 

Environmental surveillance at Hanford for CY-1980 (Lead 
abstract), 6:24146 (PNL—3728) 

HVAC SYSTEMS 
Computerized Control Systems 

Application of minicomputers in the hierarchical supervisory 
control system of a regional electricity supply utility, 6:23451 
(CONF-7905 189—(V ol.2)) 

Control Systems 

Computer-based telecontrol in power distribution: a 
comparison of approach to the provision of facilities by two 
area boards in the UK, 6:23449 (CONF-7905189—(Vol.2)) 

Return signalling systems embracing several hierarchichal 
levels used as a complement to ripple control, 6:23450 
(CONF-7905 189—(Vol.2)) 

Electric Cables 
Modern cable fault location management, 6:23445 (CONF- 
. 7905 189—(Vol.1)) 
Gas-Insulated Cables 

Electrical breakdown studies of SFs/CO2/ fluorocarbon 

mixtures, 6:23475 
Load Analysis 

Methods of calculating the average load of system components 
in electric supply systems, 6:23454 (CONF-7905189— 
(Vol.2)) : 

Planning 

Data base and application of the energyload curve for 
distribution systems planning, 6:23453 (CONF-7905189— 
(Vol.2)) 

Power Substations 

Implications in long-term field testing of gas-insulated 

equipment, 6:23494 
Power Transmission Lines 

Glass fibre reinforced insulating crossarms for uprating a 66 
kV line to 132 kV, 6:23446 (CONF-7905189—(Vol.2)) 

Switching surge discharge characteristics of large conductor: 
tower air gaps, 6:23498 

Power Transmission Towers 

Switching surge discharge characteristics of large conductor: 

tower air gaps, 6:23498 
HVDC SYSTEMS 
Electrical Insulators 

Performance of a technical and economical feasibility study of 
an hvdc compressed-gas insulated transmission line. Fifth 
technical progress report, January-May 1981, 6:23457 
(DOE/ET/29355—T 12) 

Gas-Insulated Cables 

Performance of a technical and economical feasibility study of 

an hvdc compressed-gas insulated transmission line. Fifth 
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technical progress report, January-May 1981, 6:23457 
(DOE/ET/29355—T 12) 
HYALURONIC ACID 
Biological Effects 
Detachment variants of Chinese hamster cells. Hyaluronic acid 
as a modulator of cell detachment, 6:24271 
HYBRID ELECTRIC-POWERED VEHICLES 
Commercialization 
Commercialization of electric and hybrid vehicles, 6:23849 
Flywheel Energy Storage 
Approach to high-efficiency automobile powertrains with low- 
cost components and engineering models, 6:23870 
Fuel Economy 
Research on fuel economy increase in heat-engine/battery- 
electric hybrids, 6:23853 
Mechanical Transmissions 
Approach to high-efficiency automobile powertrains with low- 
cost components and engineering models, 6:23870 
Design study of steel V-belt CVT for electric vehicles, 6:23851 
(DOE/CE/51044—2) 
HYBRID REACTORS 
Breeding Blankets 
Blanket and shield design for a commercial tokamak hybrid 
reactor (cthr), 6:24653 
Decay heat properties of fusion-fission hybrid mobile blankets, 
6:24649 
Managing the fusion burn to improve symbiotic system 
performance, 6:24652 
Bundle Divertors 
Design of an advanced bundle divertor for the demonstration 
tokamak hybrid reactor, 5:24648 
Design 
Reference design of a commercial tokamak hybrid reactor, 
6:24629 
Economic Analysis 
Economic analysis of uranium-fueled symbiotic energy systems 
using the symecon code, 6:24630 
Symecon--an economic evaluation code for fusion-fission 
symbiotic energy systems, 6:24632 
Electromagnetic Pumps 
Electromagnetic pumping of liquid metal coolant in the fissile 
blanket of the TMHR, 6:24767 
Shielding 
Blanket and shield design for a commercial tokamak hybrid 
reactor (cthr), 6:24653 
Superconducting Magnets 
Transport analysis in 2-D of tokamak hybrid shielding, 6:24721 
HYBRID SYSTEMS 
Marketing Research 
Solar-central-receiver hybrid power system, Phase I. Midterm 
topical report (draft), 6:23338 (MCR—79-1333) 
Optimization 
Solar-central-receiver hybrid power system, Phase I. Midterm 
topical report (draft), 6:23338 (MCR—79-1333) 
Parametric Analysis 
Solar-central-receiver hybrid power system, Phase I. Midterm 
topical report (draft), 6:23338 (MCR—79-1333) 
HYDRAULIC TURBINES 
Operation 
Modern water turbine technology for small power stations, 
6:23257 
Technology Assessment 
Modern water turbine technology for small power stations, 
6:23257 
HYDRIODIC ACID 
Photolysis 
Reactions of H atoms with dissolved alkanes, O2, and CO in 
Xe matrices at 4 to 50 K, 6:23990 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
HYDROBROMIC ACID 
Photolysis 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 


HYDROGEN 
lon Microprobe Analysis 


photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
HYDROCARBONS 


See also ALKENES 
BENZANTHRACENE 
BENZOPYRENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
POLYENES 
PYRENE 
TETRALIN 
TOLUENE 
XYLENES 


Air Pollution Abatement 
Evaluation of Eccono-Jets air bleed idle screws. Technical 
report, 6:23883 (PB—81-102931) 
Air Pollution Control 
Comparative research on the potential fuel economy of diesel 
and spark-ignition engines, 6:23832 
Determination of pollutant emissions characteristics of General 
Electric CF6-6 and CF6-50 model engines. Final report Oct 
78-Dec 79, 6:23821 (AD-A—088927) 
Chemical Reactions 
Study of combustion and flame processes initiated by IR-laser- 
induced absorption. Annual progress report, January 1, 1981- 
December 31, 1981 (CH + O2; Cs + NO), 6:23998 
(DOE/ER/04695—T1) 
Toxicity 
Publications in Life Sciences Synthetic Fuels of Oak Ridge 
National Laboratory, 6:24419 (ORNL/TM—7680) 
HYDROCHLORIC ACID 
Atom-Molecule Collisions 
Laser-induced chemical reactions (H + He; F + He; H + HF; 
Cl + He; H + HCl; H + LiF), 6:24448 (LBL—12089) 
HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
Environmental Effects 
Review of Pacific Northwest Laboratory research on aquatic 
effects of hydroelectric generation and assessment of 
research needs, 6:23259 (PNL—3816) 
Environmental Impacts 
Draft environmental impact statement. White River dam 
project, Utah, 6:24219 
HYDROFLUORIC ACID 
Atom-Molecule Collisions 
Laser-induced chemical reactions (H + Heo; F + Ho; H + HF; 
Cl + H2; H + HCl; H + LiF), 6:24448 (LBL—12089) 
HYDROGEN 
Atom-Molecule Collisions 
Laser-induced chemical reactions (H + H2; F + Hea; H + HF; 
Cl +, He; H + HCl; H + LiF), 6:24448 (LBL—12089) 
Breakdown 
Paschen characteristics of gases in a crossed magnetic field, 
6:23474 
Chemical Reaction Kinetics 
Reduction kinetics and microstructures of Al* -containing 
cobalt ferrites, 6:23980 
Chemical Reactions 
Reactions of H atoms with dissolved alkanes, O2, and CO in 
Xe matrices at 4 to 50 K, 6:23990 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
Decay 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with Oz and CO, 6:23995 
G Value 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
Ion Microprobe Analysis 
Investigation of the hydrogen and impurity contents of 
amorphous silicon by secondary ion mass spectrometry, 
6:23968 5 





HYDROGEN 
Mass Spectroscopy 


Mass Spectroscopy 
Isotopic analysis of hydrogen-helium mixtures, 6:23974 
Metallurgical Effects 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Separation Processes 
Separation of hydrogen isotope by Pd-alloy membrane, 6:23981 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 
Cathodes 
Fuel cell oxygen electrode (Patent), 6:23699 
HYDROGEN FUELS 
Nonpetroleum mobility fuels and military-energy self- 
sufficiency, 6:23657 (LA-UR—81-1387) 
Prospective use of liquid hydrogen as a fuel for transportation, 
6:23243 
Performance 
Hydrogen: fuel for tomorrow, today, 6:23888 
Production 
Hydrogen: fuel for tomorrow, today, 6:23888 
HYDROGEN IONS 1 MINUS 
Ion Sources 
Polarized negative hydrogen source for the AGS, 6:24072 
(CONF-800994— 15) 
Polarized Beams 
Polarized negative hydrogen source for the AGS, 6:24072 
(CONF-800994— 15) 
HYDROGEN IONS 1 PLUS 
Ton-Atom Collisions 
Observation of luminescent spectra in low-energy ion-neutral 
collisions. Progress report, June 1, 1980-May 31, 1981, 
6:24447 (DOE/ER/02718—T1) 
HYDROGEN IONS 3 PLUS 
Electronic Structure 
Using an electrostatic accelerator to determine the 
stereochemical structures of molecular ions, 6:24441 (CONF- 
801111—43) 
HYDROGEN LOGS 
See NEUTRON LOGGING 
HYDROGEN PRODUCTION 
See also STEAM-IRON PROCESS 
Hydrogen production by fluid-bed retorting of oil shale (Shale 
oil/partial oxidation; steam-oxygen gasifier; CO2 acceptor 
gasifier), 6:23241 (LA—8832-MS) 
Economic Analysis 
Solar photo-catalytic hydrogen: systems considerations, 
economics, and potential markets. Final report, 6:23240 
(DOE/ER/10190—T1) 
Electrolysis 
Chemical/hydrogen energy systems. Annual report, January 1, 
1980-December 31, 1980, 6:23239 (BNL—51362) 
Marketing Research 
Solar photo-catalytic hydrogen: systems considerations, 
economics, and potential markets. Final report, 6:23240 
(DOE/ER/10190—T1) 
Materials 
Chemical/hydrogen energy systems. Annual report, January 1, 
1980-December 31, 1980, 6:23239 (BNL—51362) 
Photochemical Reactions 
Solar photo-catalytic hydrogen: systems considerations, 
economics, and potential markets. Final report, 6:23240 
(DOE/ER/10190—T1) 
Thermochemical Processes 
Cyclic thermochemical process for producing hydrogen using 
cerium-titanium compounds (Patent), 6:23242 
HYDROGEN STORAGE 
See also TANKS 
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Research 
Physical and chemical energy storage program. Project 
summary data, 6:23605 (DOE/CE—0008) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGENATION 
Catalysts 

Catalysts for upgrading coal-derived liquids. Quarterly report, 
January 1-March 31, 1981, 6:23023 (DOE/ET/14876—T3) 

Catalytic effects in coal gasification. Quarterly report, October- 
December 1980, 6:23038 (SAND—81-0769) 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
December 1980-February 1981, 6:23012 (DOE/ET/10495— 
Tl) 

Hydroliquefaction of coal with supported catalysts: 1980 status 
review, 6:23028 (DOE/PETC/TR—81/2) 

Mechanisms and kinetics of coal hydrogenation, 6:23024 
(DOE/ET/14881—T1) 

Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, 1 
March 1980-31 May 1980, 6:23021 (DOE/ET/14806—T4) 

HYDROLOGY 
Tracer Techniques 
Environmental tritium applications to atmospheric and 
oceanographic research, 6:24155 
HYDROXYBENZENE 
See PHENOL 
HYFLEX PROCESS 

Ethane, phenols, cresols, and BTX from coal, lignite, or peat 

using HYFLEX technology, 6:23039 
HYGAS PROCESS 
Comparative Evaluations 

Factored estimates for eastern coal commercial concepts. 
Interim report: Joint Department of Energy-Gas Research 
Institute Coal Gasification Program (Mostly computer 
calculations based on bench-scale and PDU work), 6:23008 
(DOE/ET/10250—T1) 

Pilot Plants 

Pipeline gas from coal: hydrogenation (IGT Hydrogasification 
Process). Project 70101 quarterly report No. 16, April 1- 
June 30, 1980, 6:23007 (DOE/ET/10163—T3) 

Process Solutions 

Chemical and biological characterization of high-Btu coal 
gasification: (The HYGAS process) I, 6:22996 (CONF- 
801039—12) 

HYPERONS 
Gauge Invariance 
Hyperpions at the Z°, 6:24487 (DOE/ER/01545—306) 
HYPERTENSION 
Etiology 
Etiological role of cadmium in hypertension in an animal 
model (Rats), 6:24396 
HYPOPHYSIS 
See PITUITARY GLAND 
HYPOXIA 
See ANOXIA 


I-BEAM TYPE REACTORS 
Accelerators 
Pulsed power for fusion, 6:24609 
ICES 
Operation 
Heat-pump-centered integrated community energy systems: 
system development assessment, 6:23796 (ANL/CNSV—18) 
Technology Assessment 
Heat-pump-centered integrated community energy systems: 
system development assessment, 6:23796 (ANL/CNSV—18) 
ICR HEATING 
Effect of ICRF heating on single particle confinement in 
tokamaks, 6:24528 (AD-A—088578) 
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IDAHO 
Air Quality 
Fort Hall Russet chemical fire, 6:24418 (EGG-SD—5420) 
Geochemical Surveys 
Dubois Quadrangle, Idaho and Montana, 6:23184 (GJQ— 
008(81)) 
Radiometric Surveys 
Dubois Quadrangle, Idaho and Montana, 6:23184 (GJQ— 
008(81)) 
IDAHO CHEMICAL PROCESSING PLANT 
Spent Fuel Storage 
Identification of sources and removal off excessive radioactive 
contamination and turbidity from the ICPP fuel-storage- 
basin water, 6:23196 (ENICO—1082) 
ILEUM 
See SMALL INTESTINE 
ILLINOIS 
Public Opinion 
How the Chicago Lung Association does their public 
information programs, 6:24169 
IMAGE SCANNERS 
Design 
Advances in diagnostic instrumentation, 6:24300 
IMMUNE REACTIONS 
Biological Evolution 
Optimal strategies in immunology. III. The IgM-IgG switch, 
6:24263 
Mathematical Models 
Optimal strategies in immunology. III. The IgM-IgG switch, 
6:24263 
IMMUNOGLOBULINS 
Genetic Variability 
Basal serum immunoglobulin levels. II. Interaction of genetic 
loci and maternal effect on regulation of IgA, 6:24276 
Immunology 
Optimal strategies in immunology. III. The IgM-IgG switch, 
6:24263 
IMPERIAL VALLEY 
Geothermal Resources 
Geothermal development. Semi-annual report, October 1, 1980- 
March 31, 1981, 6:23391 (DOE/ET/27196—T2) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPLEMENTATION 
Clean Air Act 
Implementing the Clean Air Act, 6:23639 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
Thermocouples 
Theoretical characterization of a dual-purpose gamma 
thermometer, 6:23510 (CONF-810606—51) 
INCINERATORS 
Design 
Hazardous and radioactive waste incineration studies, 6:23204 
(LA-UR—81-1170) 
Steam Generation 
Update on the city of Waukesha energy recovery incinerator 
plant, 6:23807 
INCOLOY 800 
Corrosion 
Corrosion of high temperature materials in AFBC 
environments. Part 1 (1500-h tests), 6:24060 (ORNL/TM— 
7734/P1) 
Materials problems in fluidized-bed combustion systems. Final 
report, 6:24058 (EPRI-CS—1853) 
Metallic corrosion in simulated low-Btu coal-gasification 
atmospheres, 6:23041 
INCONEL 600 
Corrosion 
Corrosion of high temperature materials in AFBC 
environments. Part 1 (1500-h tests), 6:24060 (ORNL/TM— 
7734/P1) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIANA 
Air Pollution Control 
Implications of the Clean Air Act on a mature community, 
6:24165 


Environmental Policy 
Interactive public participation: a resource in transportation/air 
quality decision-making, 6:24168 
Vehicle emissions inspection and maintenance in Indiana: 
background and issues, 6:24161 
INDIUM PHOSPHIDES 
Photovoltaic Effect 
Fermi level pinning of p-type semiconducting indium 
phosphide contacting liquid electrolyte solutions: rationale 
for efficient photoelectrochemical energy conversion, 
6:23292 
INDUCED POLARIZATION LOGGING 
See NUCLEAR MAGNETIC LOGGING 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
NATURAL GAS PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
OXYGEN PLANTS 
WASTE PROCESSING PLANTS 


Boilers 
Coal-based industrial-fuels assessment, 6:23413 (CONF- 
800608—6) 
Electric Motors 
Frequency converter start-up of large synchronous motors and 
its influence on the ac network, 6:23437 (CONF-7905189— 
(Vol.1)) 
Electric Power 
Industrial applications of solar-wind hybrid systems, 6:23371 
(SERI/TP—35-096) 
Stability of independent power plants supplying industrial 
loads, 6:23434 (CONF-7905189—(Vol.1)) 
Energy Audits 
Efficient energy audit technology for process plants, 6:23787 
Energy auditing: neutral band theory and practice, 6:23736 
Energy Conservation 
Tradeoffs of energy conservation and environmental quality, 
6:23769 (CONF-801076—3) 
Energy Consumption 
Instrumentation and metering considerations for industrial 
plants, 6:23747 
Energy Efficiency 
Industrial Energy-Efficiency Improvement Program. Annual 
report to the Congress and the President 1979, 6:23773 
(DOE/CE—0001) 
Observations from 300 industrial plant energy surveys, 6:23730 
t 
Value of the Huyck corporate energy management survey, 
6:23786 
Energy Policy 
Energy problem and public policy: an energy user's view, 
6:23795 
Flue Gas 
Sorbent utilization, enhancement and regeneration, 6:24049 
(CONF-8010187—) 
Fluidized-Bed Combustors 
Selection of design and operating conditions for industrial 
AFBC to meet environmental constraints, 6:24043 (CONF- 
8010187—) 
Sorbent utilization, enhancement and regeneration, 6:24049 
(CONF-8010187—) 
Fuel Substitution 
Analysis of the proposed cost regulations under the 
Powerplant and Industrial Fuel Use Act, 6:23659 (CONF- 
8010152—2) 
Heat Recovery Equipment 
Heat recovery as applied in Scandanavia, 6:23740 
High temperature heat pump applications: commercial, 
industrial, and with alternative energy sources, 6:23783 
Metering 
Instrumentation and metering considerations for industrial 
plants, 6:23747 
On-Site Power Generation 
Mutual influences of rated currents, short circuit levels, fault 
durations and integrated protective schemes for industrial 





INDUSTRIAL PLANTS 
On-Site Power Generation 


distribution MV switchgears, 6:23436 (CONF-7905189— 
(Vol.1)) 

Technical problems relating to private generator installations 
connected to a public distribution network, 6:23414 (CONF- 
7905189—(Vol.1)) 

Pollution Control 

Tradeoffs of energy conservation and environmental quality, 

6:23769 (CONF-801076—3) 
Power Demand 
Stability of independent power plants supplying industrial 
loads, 6:23434 (CONF-7905189—(Vol.1)) 
Refuse Derived Fuels 
Municipal solid waste as an industrial fuel, 6:23806 
Solar Process Heat 

Industrial applications of solar-wind hybrid systems, 6:23371 

(SERI/TP—35-096) 
Space HVAC Systems 
Instrumentation and metering considerations for industrial 
plants, 6:23747 
Ventilation Systems 
Heat recovery as applied in Scandanavia, 6:23740 
Waste Heat Utilization 
Using industrial reject heat for district heating: a case study, 
Bellingham, Washington, 6:23770 (CONF-810545—3) 
Wood Wastes 
Wood energy systems: an assessment, 6:23790 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Chemical Composition 

Recovery of energy and chrome from chrome tannery wastes, 

6:23777 (DOE/CS/40288—T1) 
Energy Recovery 

Recovery of energy and chrome from chrome tannery wastes, 

6:23777 (DOE/CS/40288—T1) 
Pyrolysis 

Recovery of energy and chrome from chrome tannery wastes, 

6:23777 (DOE/CS/40288—T1) 
Toxic Materials 

Methane fermentation toxicity response: contact mode, 6:24366 

(ANL/CNSV-TM—5S0) 
Water Treatment 
Anaerobic expanded bed treatment of wastewater, 6:23246 
(ANL/CNSV-TM—S0) 
INDUSTRY 

See also BEVERAGE INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
NUCLEAR INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 


SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 


Energy Consumption 
Industrial Energy-Efficiency Improvement Program. Annual 
report to the Congress and the President 1979, 6:23773 
(DOE/CE—0001) 
Energy Management 
Strategic planning in corporate energy management, 6:23794 
Fuel 
Industrial Energy-Efficiency Improvement Program. Annual 
report to the Congress and the President 1979, 6:23773 
(DOE/CE—0001) 
INERTIAL SEPARATORS 
Design 
Dispersoid separation method and apparatus (Patent), 6:23050 
INFANTS 
Apolipoproteins 
Plasma lipoproteins in the human neonate, 6:24247 (LBL— 
11700) 
Li 
Plasma lipoproteins in the human neonate, 6:24247 (LBL— 
11700) 
INFORMATION 
Marketing 
Proceedings of the symposium: perspectives on scientific and 
technical information, 6:24838 (ORNL—5749) 
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Reviews 
Report on an analysis of selected EIA publications, 6:24834 
(DOE/EIA/10313—T1) 
INFORMATION DISSEMINATION 
Evaluation 
Review of the Coal and Electric Sections in the Monthly 
Energy Review and an Overall Review of Office of Energy 
Data Operations Publications, 6:22994 (DOE/EIA/10313— 
T6) 
Recommendations 
Review of the Proposed Quarterly Coal Review, 6:22993 
(DOE/EIA/10313—TS5) 
Review of the Coal and Electric Sections in the Monthly 
Energy Review and an Overall Review of Office of Energy 
Data Operations Publications, 6:22994 (DOE/EIA/10313— 
T6) 
Supplement to a review of the coal and electric sections in the 
Monthly Energy Review and an Overall Review of Office 
of Energy Data Operations Publications, 6:22992 
(DOE/EIA/10313—T3) 
INFORMATION SYSTEMS 
Catalogs 
Data bases available at the Energy Library, 6:24835 
(DOE/MA—0011) 
Comparative Evaluations 
DOE's energy data base (EDB) versus other energy-related 
data bases: a comparative analysis, 6:24836 (LBL—12547) 
Data Base Management 
Environmental information acquisition and maintenance 
techniques: reference guide. Final report, 6:24117 (AD-A— 
089136) 
Directories 
Energy Information Directory (Formerly: Energy Information 
Referral Directory). First quarter 1981, 6:23621 
(DOE/EIA—0205(81/1Q)) 
INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INJECTION WELLS 
Annual Energy Storage 
A geochemical method for determining heat history of retorted 
shale oil. Technical report, 6:23379 (AD-A—088909) 
Heat transport in groundwater systems. volume i. finite 
element model. Technical report, 6:23380 (PB—81-104127) 
Heat transport in groundwater systems. Volume II. Laboratory 
model. Technical report, 6:23381 (PB—81-104135) 
Heat Transfer 
A geochemical method for determining heat history of retorted 
shale oil. Technical report, 6:23379 (AD-A—088909) 
Heat transport in groundwater systems. volume i. finite 
element model. Technical report, 6:23380 (PB—81-104127) 
Heat transport in groundwater systems. Volume II. Laboratory 
model. Technical report, 6:23381 (PB—81-104135) 
Sensible Heat Storage | 
A geochemical method for determining heat history of retorted 
shale oil. Technical report, 6:23379 (AD-A—088909) 
INORGANIC COMPOUNDS 
Optical 
Optical and magnetic resonance studies of energy transfer in 
inorganic molecular solids. Final report 1 jun 77-31 may 80, 
6:23944 (AD-A—088567) 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
INSECTS 
Mortality 
Acid mine pollution: effects on survival, reproduction and 
aging of stream bottom microinvertebrates. Completion 
report, 6:23057 (PB—81-103079) 
Respiration 
Acid mine pollution: effects on survival, reproduction and 
aging of stream bottom microinvertebrates. Completion 
report, 6:23057 (PB—81-103079) 
IN-SITU COMBUSTION 
Demonstration Programs 
Bodcau In-Situ Combustion Project, Bossier Parish, Louisiana, 
6:23107 (DOE/BETC/IC—80/3(Vol.3)) 
Lynch Canyon thermal drive oil recovery project, 6:23110 
(DOE/BETC/IC—80/3(Vol.3)) 
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Economic Analysis 
Engineering economic model for appraisal of thermal recovery 
methods, 6:23114 (DOE/BETC/IC—80/3(Vol.3)) 
Economics 
Bodcau In-Situ Combustion Project, Bossier Parish, Louisiana, 
6:23107 (DOE/BETC/IC—80/3(Vol.3)) 
Lynch Canyon thermal drive oil recovery project, 6:23110 
(DOE/BETC/IC—80/3(Vol.3)) 
Efficiency 
Bodcau In-Situ Combustion Project, Bossier Parish, Louisiana, 
6:23107 (DOE/BETC/IC—80/3(Vol.3)) 
Lynch Canyon thermal drive oil recovery project, 6:23110 
(DOE/BETC/IC—80/3(Vol.3)) 
Field Tests 
In situ combustion project at Bartlett, Kansas, 6:23116 
(DOE/BETC/IC—80/3(Vol.3)) 
IN-SITU GASIFICATION 
Air Pollution 
Air quality and the environmental effects from an underground 
coal-gasification test, 6:23055 (MLM—2837(OP)) 
Environmental Impacts 
Air quality and the environmental effects from an underground 
coal-gasification test, 6:23055 (MLM—2837(OP)) 
Field Tests 
Instrumentation for real-time data analysis and control of 
synthetic-fuei technologies, 6:23035 (MLM—2838(OP)) 
Mathematical Models 
One-dimensional, three-phase multicomponent numerical 
simulation of underground coal gasification, 6:23043 
(DOE/MC/08018—T1) 
Process Control 
Role of site characteristics in the control of underground coal 
gasification, 6:23037 (SAND—80-2664C) 
IN-SITU PROCESSING 


See also IN-SITU COMBUSTION 
IN-SITU GASIFICATION 


Environmental Impacts 
Risk estimates of impacts from emerging tar-sand technologies. 
Paper IAEA-SM-254/26, 6:23155 (UCRL—85237(Rev.1)) 
Health Hazards 
Risk estimates of impacts from emerging tar-sand technologies. 
Paper IAEA-SM-254/26, 6:23155 (UCRL—85237(Rev.1)) 
INSOLATION 
Data Acquisition 
Solar energy R + D programme, 1979-1983. Project F: solar 
radiation data, 6:23263 (EUR—7011-EN) 


Programs 
Solar energy R + D programme, 1979-1983. Project F: solar 
radiation data, 6:23263 (EUR—7011-EN) 
INSULATING OILS 
Dielectric Properties 
Partial discharge testing of bulk transformer oil, 6:23459 
(SAND—81-0551C) 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS 
Computer-Aided Design 
Computer aids for integrated circuit design at Sandia National 
Laboratories, 6:24036 (SAND—81-1320C) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERCONNECTED POWER SYSTEMS 


Technical problems relating to private generator installations 
connected to a public distribution network, 6:23414 (CONF- 
7905189—(Vol.1)) 

Safety Engineering 

Operation of small wind turbines on a distribution system. 
Executive summary, 6:23408 (RFP—3177-1) 

Operation of samil wind turbines on a distribution system. 
Final report, 6:23409 (RFP—3177-2) 

INTERMEDIATE BTU GAS 
Combustion Properties 

Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 


ION BEAMS 
Biological Radiation Effects 


INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
ROTARY ENGINES 
SPARK IGNITION ENGINES 
STRATIFIED CHARGE ENGINES 


Combustion 
Technical progress report for application of numerical 
simulation methodology to automotive combustion, 6:23822 
(DOE/ET/15397—T4) 
Combustion Chambers 
Numerical study of laminar flame wall quenching, 6:23885 
Efficiency 
Improved engine efficiency with emphasis on expansion ratios, 
6:23830 


Efficiency 
Supercharging, 6:23879 
Exhaust Gases 
Evaluation of Eccono-Jets air bleed idle screws. Technical 
report, 6:23883 (PB—81-102931) 
Fluid Flow 
Technical progress report for application of numerical 
simulation methodology to automotive combustion, 6:23822 
(DOE/ET/15397—T4) 
Friction 
Fuel economy improvement by reduction of friction losses and 
other measures, 6:23841 
Fuel Economy 
Fuel economy improvement by reduction of friction losses and 
other measures, 6:23841 
Methodology for determination of optimum engine size for 
best fuel economy, 6:23831 
Operation 
Improved engine efficiency with emphasis on expansion ratios, 
6:23830 
Performance 
Improved engine efficiency with emphasis on expansion ratios, 
6:23830 
Size 
Methodology for determination of optimum engine size for 
best fuel economy, 6:23831 
Superchargers 
Supercharging, 6:23879 
INTOR TOKAMAK 
Reactor Fueling 
Deuterium and tritium fueling in an ETF/INTOR plasma with 
divertor, 6:24577 (CONF-790866—) 
IODINE 123 
Uses 
Synthesis and biologic distribution of radioiodinated B- 
adrenergic antagonists, 6:24306 
IODINE 125 
Uses 
Synthesis and biologic distribution of radioiodinated B- 
adrenergic antagonists, 6:24306 
Radiation Source Implants 
Radiotherapy of choroidal melanoma with Iodine-125, 6:24296 
IODINE 129 
Biological Accumulation 
Wildlife, 6:24215 (PNL—3728) 
IODINE 131 
Adsorption 
Testing iodized activated carbon filters with non-radioactive 
methyl iodide. Final report, 6:23198 (AD-A—088666) 
Diagnostic Uses 
Synthesis and biologic distribution of radioiodinated B- 
adrenergic antagonists, 6:24306 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 


See also CARBON 12 BEAMS 
NEON 20 BEAMS 


Electron cyclotron resonance type ion source with permanent 
magnets, 6:24777 
Study on a rectangular plasma generator for extracting 30 
A/10 sec ion beams, 6:24776 
Biological Radiation Effects 
Cataractogenic effects of heavy charged particles, 6:24337 
(LBL—11700) 
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1ON BEAMS 
Biological Radiation Effects 


Cell survival in spheroids irradiated with heavy-ion beams, 
6:24334 (LBL—11700) 
Life-span studies on mice exposed to heavy charged particles 
or photons, 6:24336 (LBL—11700) 
Biomedical Radiography 
Heavy-ion radiography, 6:24291 (LBL—11700) 
Carcinogenesis 
Cell transformation and mutagenesis studies with heavy-ion 
radiation, 6:24340 (LBL—11700) 
Computerized Tomography 
Clinical physics for charged particle treatment planning, 
6:24292 (LBL—11700) 
Depth Dose Distributions 
High-energy beams of radioactive nuclei and their biomedical 
applications, 6:24290 (LBL—11700) 
Energy Absorption 
Physical characterization of energetic heavy-ion beams, 
6:24101 (LBL—11700) 
Focusing 
Generation and focusing of pulsed intense ion beams. Progress 
report, April 1, 1979-September 30, 1979, 6:24580 
(DOE/DP/40012—T2) 
Mutagenesis 
Cell transformation and mutagenesis studies with heavy-ion 
radiation, 6:24340 (LBL—11700) 
Radiobiology 
Cellular radiobiology of heavy-ion beams, 6:24339 (LBL— 
11700) 
Radiotherapy 
Clinical physics for charged particle treatment planning, 
6:24292 (LBL—11700) 
Focal lesions in the central nervous system: stereotaxic 
radioneurosurgery, 6:24285 (LBL—11700) 
High-energy beams of radioactive nuclei and their biomedical 
applications, 6:24290 (LBL—11700) 
Response of mouse bone marrow and skin to heavy charged 
particles, 6:24335 (LBL—11700) 
RBE 
Cell survival in spheroids irradiated with heavy-ion beams, 
6:24334 (LBL—11700) 
Late cardiovasculatural effects of charged particle irradiation, 
6:24338 (LBL—11700) 
Secondary Emission 
Neutron production cross sections, 6:24289 (LBL—11700) 
Surgery 
Focal lesions in the central nervous system: stereotaxic 
radioneurosurgery, 6:24285 (LBL—11700) 
ION COLLISIONS 
Backscattering 
Reversibility effects in disordered and ordered solids leading to 
scattered-ion yield enhancements near 180°, 6:24443 (CONF- 
810231—2) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION IMPLANTATION 
Physical Radiation Effects 
Electronic properties of highly-doped Si(111)-(1x1) surfaces 
prepared by laser annealing, 6:23948 (CONF-810146—1) 
ION MICROSCOPY 
Heavy-ion microscopy, 6:24262 (LBL—11700) 
ION SOURCES 
See also DUOPLASMATRONS 
ELECTRON BEAM ION SOURCES 
Generation and focusing of pulsed intense ion beams. Progress 
report, April 1, 1979-September 30, 1979, 6:24580 
(DOE/DP/40012—T2) 
Polarized Beams 
Polarized negative hydrogen source for the AGS, 6:24072 
(CONF-800994— 15) 
Power Transmission Lines 
Design and test of the transmission line to the TFTR neutral 
beam ion sources, 6:24810 
IONIC CRYSTALS 
Crystal Defects 
Theoretical calculations of the electronic and vibrational 
structure of point defects in ionic crystals, 6:24517 (CONF- 
810573—1(Draft)) 
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IONIZATION CHAMBERS 
Developments in tritium monitoring, 6:24106 


Physical characterization of energetic heavy-ion beams, 
6:24101 (LBL—11700) 
Personnel 
Passive detectors, 6:24354 
IONIZING RADIATIONS 


Toward a theory of the initiation of cancer by ionizing 
radiation: the twin doublet pair model, 6:24317 (CONF- 
800944—7) 

Toward a theory of the initiation of cancer by ionizing 
radiation: track structure analysis for electrons and alpha 
particles in water, 6:24439 (CONF-800944—8) 

Energy Absorption 

Advances in energy deposition theory, 6:24351 
Microdosimetry 

Microdosimetry and its application to biology, 6:24352 
Risk Assessment 

Experimental radiation carcinogenesis: what have we learned, 

6:24321 (CONF-8006118—2) 
IONOSPHERE 
See also F REGION 
Plasma 

In-flight characteristics of the topside ionospheric monitor 
(ssie) on the dmsp satellite flight 2 and flight 4. 
Environmental research papers, 6:24431 (AD-A—088879) 

IOWA 
Energy Audits 

State certified programs for energy auditors: the lowa Class A 

Energy Audit Progrram, 6:23723 
IPNS-I SYNCHROTRON 
Kicker Magnets 

Rapid Cycling Synchrotron (RCS) sngle-stage kicker magnet, 

6:24069 (CONF-800640—22) 
IRON 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Catalytic Effects 

Catalytic effects in coal gasification. Quarterly report, October- 
December 1980, 6:23038 (SAND—81-0769) 

Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, | 
March 1980-31 May 1980, 6:23021 (DOE/ET/14806—T4) 

Distribution 

Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX—162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GIBX—163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX— 161-81) 

Leaching 
XPS and ion beam scattering studies of leaching in simulated 
waste glass containing uranium, 6:23217 (CONF-801124—48) 
IRON ALLOYS 
See also IRON BASE ALLOYS 
Oxidation 

Oxidation mechanisms for alloys in single-oxidant gases, 

6:23911 (LBL—12614) 
Physical Radiation Effects 
Radiation-induced segregation in complex alloys, 6:23946 
(CONF-801072—6) 
IRON BASE ALLOYS 
See also STEELS 
Corrosion 

Materials selection for in-bed components, 6:24048 (CONF- 

8010187—) 
Oxidation 

Internal oxidation and sulfidation of iron-based binary alloys (1 

or 5% Al or Cr), 6:23034 (LBL—12785) 
Sulfidation 
Internal oxidation and sulfidation of iron-based binary alloys (1 
or 5% Al or Cr), 6:23034 (LBL—12785) 
IRON COMPOUNDS 
See also FERRITES 
Bond Lengths 

Structure and chemistry of a metal cluster with a four- 

coordinate carbide carbon atom, 6:23983 


Crystal Structure 
Structure and chemistry of a metal cluster with a four- 
coordinate carbide carbon atom, 6:23983 
Molecular Structure 
Structure and chemistry of a metal cluster with a four- 
coordinate carbide carbon atom, 6:23983 
IRON OXIDES 
Catalytic Effects 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Materials Recovery 
Advanced research and technology: direct utilization - 
recovery of minerals from coal fly ash. Technical progress 
report, 1 January 1981-31 March 1981, 6:23048 (IS—4771) 
IRON SULFIDES 
Catalytic Effects 
Mechanisms and kinetics of coal hydrogenation, 6:23024 
(DOE/ET/14881—T1) 
IRON-NICKEL BATTERIES 
Performance 
Research, development, and demonstration of nickel-iron 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:23609 (ANL/OEPM—80-17) 
Research Programs 
Research, development, and demonstration of nickel-iron 
batteries for electric vehicle propulsion. Annual report for 
1980, 6:23609 (ANL/OEPM—80-17) 
ISABELLE STORAGE RINGS 
Data Acquisition Systems 
Microprocessor-based single board computer for high energy 
physics event pattern recognition, 6:24065 (BNL—29509) 
Superconducting Magnets 
Final report of the radiation heating task force, 6:24092 
(BNL—51387) 
ISOALLOXAZINES 
Chemical State 
Effect of xenon on the excited states of phototropic receptor 
flavin in corn seedlings, 6:24387 
Quenching 
Effect of xenon on the excited states of phototropic receptor 
flavin in corn seedlings, 6:24387 
ISX TOKAMAK 
Ballooning Instability 
High power neutral beam experiments on the ISX-B tokamak, 
6:24546 (CONF-790866—) 
Bundle Divertors 
Design of the bundle divertor experiment for the ISX-B 
tokamak, 6:24628 
Magnet Coils 
Analysis and test to predict the fatigue life of the ISX-B 
toroidal field coils’ finger joints, 6:24664 
Mechanical Tests 
Structural analysis of ISX-B with a bundle divertor, 6:24642 
Neutral Atom Beam Injection 
High power neutral beam experiments on the ISX-B tokamak, 
6:24546 (CONF-790866—) 
Neutral beam systems for the ISX-B experiment, 6:24781 
Neutral Beam Sources 
ORNL ISX-B neutral beam power system, 6:24799 
ITALY 
Energy Conservation 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
Transportation Sector 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
ITERATIVE METHODS 
Two-Dimensional Calculations 
k-line iterative methods: a conjugate-gradient approach, 
6:24526 (LA-UR—81-1409) 
Tus 
See TOTAL ENERGY SYSTEMS 





JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Energy Conservation 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
Energy Policy 
Energy strategy on five continents, 6:23652 
LMFBR Type Reactors 
Development of fuel rod simulators (LMFBR), 6:23519 
(CONF-801091—) 
Thermonuclear Reactors 
Development of tritium production technology in nuclear 
fusion research program of Japan, 6:24607 
Transportation Sector 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
JEJUNUM 
See SMALL INTESTINE 
JET DRILLS 
Evaluation 
Evaluation of CAVIJET cavitating jets for deep-hole rock 
cutting, 6:23400 (SAND—81-7067) 
JOINTS 


See also BRAZED JOINTS 
WELDED JOINTS 


Mechanical Tests 
Analysis and test to predict the fatigue life of the ISX-B 
toroidal field coils’ finger joints, 6:24664 
Fatigue testing of the PDX toroidal field coil joint, 6:24663 
JT-60 REACTORS 
Control Systems 
CAMAC system for JT-60 poloidal field power supply control, 
6:24763 
Electric Grounds 
Numerical analysis of potential rise in JT-60 grounding system, 
6:24749 
Electrical Equipment 
Development of JT-60 dc power supply equipment, 6:24754 
Electrical Faults 
Fault current analysis in JT-60 grounding system, 6:24697 
JUNCTIONS 
See JOINTS 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


K 


KAONS 
Diffraction Models 
Pion and kaon dissociation in the nuclear Coulomb field, 
6:24474 (CONF-790885—) 
Particle Decay 
Pion and kaon dissociation in the nuclear Coulomb field, 
6:24474 (CONF-790885—) 
Photoproduction 
Recent photoproduction results from the Fermilab broad band 
beam, 6:24463 (CONF-790885—) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KVB PROCESS 
Economics 
Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 
Flowsheets 
Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 
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LAMPF LINAC 
Data Acquisition Systems 

Design of the RSX11M Q system, 6:24084 (LA-UR-—81-1576) 

Frontend event selection with an MBD using Q, 6:24827 (LA- 
UR—81-1581) 

LAND USE 
Mathematical Models 
Modeling land use conflicts and constraints for energy 
development, 6:24227 
Regulations 
Zoning tools and techniques, 6:24164 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

LANTHANUM 139 TARGET 
Oxygen 16 Reactions 

Search for a-decay of high-spin isomers in rare-earth nuclei 
using a decay-in-flight technique, 6:24504 
(DOE/OR/00033—T5) 

LANTHANUM ALLOYS 
Fermi Level 

Fermi-surface properties of mixed-valent materials, 6:23909 (IS- 

M—324) 
Microstructure 

X-ray diffraction studies of the structure of La-Al-Ga alloys, 

6:23892 (CALT—822-121) 
LANTHANUM CARBIDES 
Chemical Preparation 
New method of preparation of rare earth metals carbothermal 
reduction of their oxides, 6:23926 (ORNL-tr—4744) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LARGE COIL PROGRAM 

Calculation of quench pressures in pool boiling magnets, 
6:24731 

Conceptual designs of heaters for the westinghouse large coil 
program, 6:24662 

Cooldown and warmup of the westinghouse coil for the large 
coil program, 6:24726 

Cryogenic electrical tests on tokamak insulation system, 
6:24676 

Designing for low temperature stability of the large coil 
program Nb/sub 3/Sn coil, 6:24729 

Development of a pulsed heating technique for stability testing 
in the westinghouse LCP coil, 6:24727 

Electrical design of the westinghouse superconductor magnet 
for the large coil program, 6:24661 

General Dynamics Convair Division intermagnetics general 
corporation design of a test coil for the Large Coil Program, 
6:24701 

General electric design and manufacture of a test coil for the 
LCP, 6:24700 
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Large coil test facility test stand design analysis, 6:24723 
Nb/sub 3/Sn cable-in-conduit conductor tests, 6:24710 
Pool boiling helium heat transfer in typical conductor packs, 
6:24013 
Progress on large superconducting toroidal field coils, 6:24698 
Structural design and analysis of the westinghouse magnet for 
the large coil program, 6:24715 
Transverse field ac losses in the westinghouse Nb/sub 3/Sn 
forced-cooled LCP conductor, 6:24713 
Westinghouse design of a forced flow Nb/sub 3/Sn test coil 
for the large coil program, 6:24699 
Coolants 
Liquid helium system for the large coil test facility, 6:24705 
Cooling Systems 
Liquid helium system for the large coil test facility, 6:24705 
Measuring Instruments 
Large coil test facility instrumentation system design, 6:24688 
Mechanical Structures 
Thermally actuated shims provide passive clamping device, 
6:24724 
Test Facilities 
Large coil test facility test stand design description, 6:24704 
LARYNX 
Carcinogenesis 
Method for rapid scoring of respiratory tumors in hamsters, 
6:24395 
LASER IMPLOSIONS 
Calculational comparison of DT, neon, and argon implosions, 
6:24591 (UCRL—84777) 
LASER-PRODUCED PLASMA 
Plasma Diagnostics 
Dark-field study of rear-side density structure in laser- 
accelerated foils, 6:24561 (NRL-MR—4530) 
Position diagnostics for a magnetic-pinch imploding-cylinder x- 
ray generator, 6:24560 (LA-UR—81-1442) 
LASERS 


See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
SOLID STATE LASERS 


Performance 
Oscillator performance and energy extraction from a KrF laser 
pumped by a high-intensity relativistic electron beam, 
6:24021 
Power 
Oscillator performance and energy extraction from a KrF laser 
pumped by a high-intensity relativistic electron beam, 
6:24021 
LATENT HEAT STORAGE 
Heat storage utilizing Thermol 81 energy storage, 6:23382 
Research 
Survey of sensible and latent heat thermal energy storage 
projects, 6:23607 (SERI/RR—355-456) 
LATHES 
Design 
Design for a Moore No. | 1/2 lathe, 6:24007 (LA-UR—81- 
1403) 
On-Line Control Systems 
BXAMER APT postprocessor, 6:24002 (BDX—613-2636) 
OKUMA apt postprocessor, 6:24001 (BDX—613-2633) 
LATIN AMERICA 
See also MEXICO 
Uranium Deposits 
Uranium deposits in Latin America: geology and exploration. 
Panel proceedings series, 6:23158 (STI/PUB—S05) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAWRENCE LIVERMORE LABORATORY 
Radioactive Effluents 
Correlation between predicted and observed levels of airborne 
tritium at Lawrence Livermore Laboratory site boundary, 
6:24152 
HT/HTO MPC detector response under field conditions, 
6:24154 


Research Programs 
Energy and technology review, 6:24019 (UCRL—52000-81-5) 
LEACHATES 
Chemical Composition 
Leaching experiments on coal preparation wastes: comparisons 
of the EPA extraction procedure with other methods, 
6:23049 (LA—8773-SR) 


LEAD 
Aerosol Monitoring 
An intercomparison of results from samplers used in the 
determination of aerosol composition, 6:24141 
Biological Effects 
Pollutants and the immune system, 6:24376 (LBL—11700) 
Distribution 

Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

Isotope Ratio 

Lead isotopic studies of zirconolite and perovskite and their 
implications for long range SYNROC stability, 6:23952 
(UCRL—15347) 

Toxicity 

Localization of adenylate cyclase in unfixed sections of cardiac 

muscle, 6:24259 
X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

LEAD 204 
Isotope Dilution . 

Lead isotopic studies of zirconolite and perovskite and their 
implications for long range SYNROC stability, 6:23952 
(UCRL—15347) 

LEAD 206 
Isotope Dilution 

Lead isotopic studies of zirconolite and perovskite and their 
implications for long range SYNROC stability, 6:23952 
(UCRL—15347) 

LEAD 207 
Isotope Dilution 

Lead isotopic studies of zirconolite and perovskite and their 
implications for long range SYNROC stability, 6:23952 
(UCRL—15347) 

LEAD 208 
Isotope Dilution 

Lead isotopic studies of zirconolite and perovskite and their 
implications for long range SYNROC stability, 6:23952 
(UCRL—15347) 

LEAD 210 
Retention 

Correlation between lead retention and intestinal pinocytosis in 

the suckling mouse, 6:24398 
Tissue Distribution 

Correlation between lead retention and intestinal pinocytosis in 

the suckling mouse, 6:24398 





LEAD ALLOYS 
Tissue Distribution 


LEAD ALLOYS 
Separation Processes 
Review of fusion-related experimentation on blanket/tritium 
processing and hydrogen isotope migration at the Argonne 
National Laboratory, 6:24597 
LEAD ISOTOPES 
Radionuclide Migration 
Predicting radionuclide leaching from root zone soil for 
assessment applications, 6:24175 (CONF-810606—44(Draft)) 
LEAD-ACID BATTERIES 
Cost 
Development of a maintenance-free 100 ampere-hour lead-acid 
battery for deep discharge photovoltaic applications, 6:23620 
(SAND—81-7120C) 
Heat Transfer 
Heat-transfer modeling and thermal management of batteries, 
6:23610 (CONF-800802—27) 
Materials 
Development of a maintenance-free 100 ampere-hour lead-acid 
battery for deep discharge photovoltaic applications, 6:23620 
(SAND—81-7120C) 
Performance Testing 
Development of a maintenance-free 100 ampere-hour lead-acid 
battery for deep discharge photovoltaic applications, 6:23620 
(SAND—81-7120C) 
Thermal Analysis 
Heat-transfer modeling and thermal management of batteries, 
6:23610 (CONF-800802—27) 
Toxicity 
Environmental research planning and assessment of DOE 
transportation technology development, 6:24157 (CONF- 
801076—4) 
LEASES 
Environmental Impact Statements 
Draft environmental impact statement: proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore Southern 
California. Volume 1 of 2, 6:23133 
Draft environmental impact statement: proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore Southern 
California. Volume 2 of 2, 6:23134 
LEASING 
Accounting 
Accounting for net profit share leases, 6:23128 (LA—8857-MS) 
Profits 
Accounting for net profit share leases, 6:23128 (LA—8857-MS) 
LEATHER 
Processing 
Recovery of energy and chrome from chrome tannery wastes, 
6:23777 (DOE/CS/40288—T1) 
LEAVES 


Physiological effects of sulfuric acid mist on plant canopies. 
Final report, July 1, 1977-October 31, 1980 (Corn plants), 
6:24370 (DOE/EV/04367—T1) 

Radionuclide Kinetics 
Tritium dynamics in vegetables: experimental results, 6:24358 
LEDGEMONT PROCESS 
Economics 

Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 

Flowsheets 

Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 

LEP STORAGE RINGS 


Present status of the LEP project and some comments on the 
limitations of e* e~ storage rings, 6:24094 (CONF-790885—) 
Experiment Planning 
Prospects for LEP, 6:24097 


Present status of the LEP project and some comments on the 
limitations of e* e~ storage rings, 6:24094 (CONF-790885—) 
LEPTON REACTIONS 
See also MUON REACTIONS 
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Meetings 
1979 international symposium on lepton and photon 
interactions at high energies, 6:24450 (CONF-790885—) 
LEPTON-HADRON INTERACTIONS 
Weak Neutral Currents 
Review of experimental measurements of weak neutral-current 
interactions, 6:24459 (CONF-790885—) 
LEPTON-LEPTON INTERACTIONS 
See also ELECTRON-POSITRON INTERACTIONS 
Weak Neutral Currents 
Review of experimental measurements of weak neutral-current 
interactions, 6:24459 (CONF-790885—) 
LEPTON-NUCLEON INTERACTIONS 


See also MUON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 


Structure Functions 
Nucleon structure functions as derived from lepton-nucleon 
scattering, 6:24461 (CONF-790885—) 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
Pair Production 
Review of continuum lepton pair production by hadrons, 
6:24456 (CONF-790885—) 
LEVITRON DEVICES 
Current induction and decay in cryogenic rings, 6:24571 
Research Programs 
Technical progress report, October 1, 1980-September 30, 
1981, 6:24559 (DOE/ET/53051—23) 
LIFE-CYCLE COST 
Calculation Methods 
Energy management economics, 6:23629 
LIGANDS 
Cross-Linking 
Theory of equilibrium binding of a bivalent ligand to cell 
surface antibody: the effect of antibody heterogeneity on 
cross-linking, 6:24264 
LIGHT BULBS 
Technology Assessment 
Energy audit at a carbon-graphite products plant, 6:23784 
New lamp and lighting technology to usher in the second 
century of light, 6:23741 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTNING ARRESTERS 
Performance 
Future testing needs of gas-insulated substations, 6:23500 
LIGNITE 
Sulfur Content 
Sulfur content in coal shipments 1978, 6:23045 (DOE/EIA— 
0263(78)) 
Uses 
Sulfur content in coal shipments 1978, 6:23045 (DOE/EIA— 
0263(78)) 
LILIUM 
Radiation Injuries 
Ornithogalum virens as a plant assay for beta and gamma 
radiation effects, 6:24323 (DOE/EV/02743—5) 
LIMESTONE 
Diagenesis 
Influence of pore geometry and diagenesis on future tertiary 
recovery in Ordovician (Red River) carbonate reservoirs at 
Cabin Creek Field, Montana, 6:23098 (DOE/BETC/IC— 
80/3(Vol.3)) 
Materials Handling 
Georgetown Univ. AFB supporting systems: balance of plant 
considerations, 6:24047 (CONF-8010187—) 
Microstructure 
Influence of pore geometry and diagenesis on future tertiary 
recovery in Ordovician (Red River) carbonate reservoirs at 
Cabin Creek Field, Montana, 6:23098 (DOE/BETC/IC— 
80/3(Vol.3)) 
Porosity 
Influence of pore geometry and diagenesis on future tertiary 
recovery in Ordovician (Red River) carbonate reservoirs at 
Cabin Creek Field, Montana, 6:23098 (DOE/BETC/IC— 
80/3(Vol.3)) 
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Regeneration 
Sorbent utilization, enhancement and regeneration, 6:24049 
(CONF-8010187—) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also FMIT LINAC 
HILACS 
LAMPF LINAC 
STANFORD 20-GEV LINAC 
SUPERHILAC 


Colliding Beams 
Colliding linacs, 6:24067 (CONF-790885—) 
Kilo Amp Beam Currents 
Accelerator power concepts using isolated transmission lines, 
6:24081 (LA—8750-MS) 
Power Supplies 
Accelerator power concepts using isolated transmission lines, 
6:24081 (LA—8750-MS) 
Switching Circuits 
Experiments in magnetic switching, 6:24087 (UCRL—85738) 
LINEAR PINCH DEVICES 
Power Supplies 
Development of a 600 kV Marx module for a high-density z- 
pinch experiment, 6:24583 (LA-UR—81-1584) 
LINEAR THETA PINCH DEVICES 
Computerized Simulation 
Computer simulation of plasma behavior in open-ended linear 
theta machines. Scientific report 81-5, 6:24556 
(DOE/ET/53018—6) 
Energy Losses 
Experimental investigation of energy loss and end loss physics 
in a linear theta pinch. Scientific report 81-3, 6:24555 
(DOE/ET/53018—4) 
Transient loss of plasma from a theta pinch having an initially 
reversed magnetic field, 6:24554 (DOE/ET/53018—3) 
Kinetic Equations 
Kinetic theory analysis of flow in plasmas of varying degree of 
collisionality. Scientific report 81-6, 6:24557 
(DOE/ET/53018—7) 
Magnetic Mirror Configurations 
Design of magnetic mirrors for a linear theta pinch, 6:24581 
(DOE/ET/53018—2) 
LINERS 
Fabrication 
Epoxy-borax-coal tar composition for a radiation protective, 
burn resistant drum liner and centrifugal casting method 
(Patent), 6:23214 
Welded Joints 
Elevated temperature mechanical properties of a flux cored arc 
weldment (LMFBR), 6:23524 (CONF-810203—12) 
LINUS REACTORS 
Design 
LINUS magnetic-inertial fusion program, 6:24579 (CONF- 
790866—) 
Engineering 
Engineering analysis for linus imploding liquid liner systems, 
6:24619 
LIPOPOLYSACCHARIDES 
Chemical Analysis 
Bacterial analysis of water and sediment samples, 6:24207 
(BNL—51375) 
LIPOPROTEINS 
See also APOLIPOPROTEINS 
Biological Functions 
Transport of lipid-soluble carcinogens by plasma lipoproteins, 
6:24383 (LBL—11700) 
Biosynthesis 
Interrelationships between lipoprotein secretion and cultured 
hepatocyte ultrastructure, 6:24251 (LBL—11700) 
Classification 
Subclasses of serum low density lipoproteins, 6:24248 (LBL— 
11700) 
Correlations 
Dietary effects on serum high density lipoproteins, 6:24316 
(LBL—11700) 
Effects of physical training on serum lipoproteins and heparin- 
released lipolytic activities, 6:24249 (LBL—11700) 


New plasma lipoproteins identified in pedigreed baboons on 
cholesterol diet, 6:24250 (LBL—11700) 
Electrophoresis 
Plasma lipoproteins in the human neonate, 6:24247 (LBL— 
11700) 
Qualitative Chemical Analysis 
New plasma lipoproteins identified in pedigreed baboons on 
cholesterol diet, 6:24250 (LBL—11700) 
Quantitative Chemical Analysis 
Lipoprotein methodology and its biological applications, 
6:24246 (LBL—11700) 
Sex Dependence 
Hormonal influences on serum high density lipoproteins, 
6:24315 (LBL—11700) 
LIQUID COLUMN CHROMATOGRAPHY 
Sensitivity 
Laser fluorescence detection for high-performance liquid 
chromatography, 6:23962 (IS-T—933) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID SCINTILLATORS 
Comparative Evaluations 
Comparison of liquid scintillation cocktails used for tritium 
analyses at Mound Facility, 6:23973 
LIQUID WASTES 
See also WASTE WATER 
Anaerobic 

Performance of anaerobic filters under transient loading and 

operating conditions, 6:23797 (ANL/CNSV-TM—S0) 
Chemical Oxygen Demand 

Anaerobic activated carbon filters for the treatment of 
wastewaters containing phenols, 6:23245 (ANL/CNSV- 
TM—S0) 

Comparison of anaerobic vs aerobic treatment of 
pharmaceutical waste, 6:23761 (ANL/CNSV-TM—S0) 

Toxicity 

Comparison of the response of methanogens to toxicants: 
anaerobic filter vs suspended growth systems, 6:24367 
(ANL/CNSV-TM—S0) 

Methane fermentation toxicity response: contact mode, 6:24366 
(ANL/CNSV-TM—S0) 

Waste Processing 

Celanese experience with anaerobic filters, 6:23762 

(ANL/CNSV-TM—S0) 
LIQUID-METAL MHD GENERATORS 
Pressure Gradients 

Measurement and prediction of the pressure difference through 

a two-phase liquid-metal MHD generator, 6:23694 
LITHIUM 
Corrosive Effects 

Corrosion inhibition in systems of lithium with nickel-bearing 

alloys, 6:24816 
Emission Spectroscopy 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 





Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) A 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX— 167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GIBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Mass Spectroscopy 

Determination of B and Li in nuclear materials by secondary- 

ion mass spectrometry, 6:23961 (CONF-810548—2) 
LITHIUM 6 
Isotope Ratio 

Determination of B and Li in nuclear materials by secondary- 

ion mass spectrometry, 6:23961 (CONF-810548—2) 
Neutron Reactions 

Capture of tritium produced by ®Li(n,a)*H reaction in silica 

and alumina, 6:23972 
LITHIUM 7 
Isotope Ratio 

Determination of B and Li in nuclear materials by secondary- 

ion mass spectrometry, 6:23961 (CONF-810548—2) 
LITHIUM ALLOYS 
Agglomeration 

Agglomeration in Li-Al alloy electrodes, 6:23612 (CONF- 

8010159—5) 
Separation Processes 

Review of fusion-related experimentation on blanket/tritium 
processing and hydrogen isotope migration at the Argonne 
National Laboratory, 6:24597 
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LITHIUM CARBONATES 
Catalytic Effects 

Studies of molten-salt-catalysed coal gasification. Final 
technical report (Boudguard reaction), 6:23042 
(DOE/ET/13382—T2) 

LITHIUM COMPOUNDS 
Fluorescence 

Fluorescence in alkali-metal salts of some acyclic, resonance- 
stabilized carbanions (Lithium and potassium salts of 1,3- 
diphenylpropene and 1,5-diphenylpentadiene), 6:23978 

LITHIUM FLUORIDES 
Atom-Molecule Collisions 

Laser-induced chemical reactions (H + He; F + Ho; H + HF; 

Cl + He; H + HCl; H + LiF), 6:24448 (LBL—12089) 
LITHIUM TRITIDES 
Permeability 

Effects of time and temperature on the retention and 

distribution of helium in metal tritides, 6:23924 
LITHIUM-SULFUR BATTERIES 
Anodes 

Agglomeration in Li-Al alloy electrodes, 6:23612 (CONF- 

8010159—5) 
Battery Separators 

Determination of effective conductivity of porous ceramic 
separators of LiAl/LiCI-KCI/FeS cells, 6:23615 (CONF- 
8010159—8) 

Electrical Properties 

Electrode potential relaxation in high temperature Li-Al/FeS 

engineering cells, 6:23611 (CONF-8010159—4) 
Electrodes 

Cycle life and performance evaluation of positive current 

collectors in Li-Al/FeS cells, 6:23614 (CONF-8010159—7) 
Electrolytes 

Electroanalytical methods for monitoring purity of molten salt. 
Final report, July 1975-December 1978 (LiCI-KCl 
electrolyte for lithium-sulfur batteries), 6:23618 
(DOE/OR/04947—T1) 

Performance Testing 

Cycle life and performance evaluation of positive current 
collectors in Li-Al/FeS cells, 6:23614 (CONF-8010159—7) 

Designing stable capacity for LiAl/FeS multiplate cells, 
6:23617 (CONF-8010159— 10) 

Status cells: a demonstration of Li-Al/FeS cell performance 
reproducibility, energy retention, and extended lifetime, 
6:23616 (CONF-8010159—9) 

Thermal Analysis 

Heat generation in lithium/iron sulfide cells, 6:23613 (CONF- 

8010159—6) 
LIVER 
Lipoproteins 
Interrelationships between lipoprotein secretion and cultured 
hepatocyte ultrastructure, 6:24251 (LBL—11700) 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
Air Cleaning Systems 
Containment air cleaning for LMFBRs, 6:23598 
Breeding Blankets 

Design, construction, characterization and performance of 
LMFBR blanket assembly simulator rods, 6:23518 (CONF- 
801091—) 

Heat transfer test data of a 61-rod electrically heated LMFBR 
blanket assembly mockup and their use for subchannel code 
calibration, 6:23533 

Fiow Blockage 

Thermal analysis of a six-channel heat-generating blockage in 

an LMFBR, 6:23560 (CONF-801002—15) 
Fuel Assemblies 

Experimental investigation of flow resistance and wall shear 
stress in the interior subchannel of a triangular array, 6:23530 

Heat transfer in a partially-blocked sodium-cooled rod bundle, 
6:23531 

Investigation of buoyancy-dominated flows in a 2*6 rod 
bundle, 6:23532 

Fuel Element Failure 

Status and needs of local-fault accommodation in LMFBRs, 

6:23590 
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Fuel Pins 

Design, construction and instrumentation for direct and 
indirect heater rods (PWR; LMFBR), 6:23506 (CONF- 
801091—) 

Fuel pin simulators tested in the THORS facility (LMFBR), 
6:23562 (CONF-801091—) 

Manufacture and testing of fuel pin simulators for use in 
sodium and water environments (PWR; BWR; LMFBR), 
6:23505 (CONF-801091—) 

Pin development and bundle construction for fuel simulation 
(PWR; LMFBR), 6:23509 (CONF-801091—) 

Fuel Rods 

Design of fuel rod simulators for thermodynamic experiments 
(LMFBR), 6:23520 (CONF-801091—) 

Development of fuel rod simulators (LMFBR), 6:23519 
(CONF-801091—) 

Potential user's view of LMFBR fuel rod simulators, 6:23561 
(CONF-801091—) 

Simulation of mild TOP accidents in fast breeder reactors 
using thermite filled fuel rod simulators, 6:23567 (CONF- 
801091—) 

Fuel-Coolant Interactions 

Importance of modeling assumptions in understanding 
fuel/coolant interactions from in-pile autoclave experiments, 
6:23602 

Thermal analysis of a six-channel heat-generating blockage in 
an LMFBR, 6:23560 (CONF-801002—15) 

Heat Exchangers 

Mathematical model, instability mechanisms, and stability 
criteria of a group of circular cylinders subjected to 
crossflow, 6:23516 (ANL-CT—81-22) 

Heat Transfer 

Effective thermal conductivity of porous solid-gas mixtures, 

6:23528 
Loss of Flow 

Assessment of early fuel dispersal in the hypothetical loss-of- 
flow accident, 6:23593 

Phenomena and scenarios related to a loss-of-heat-sink accident 
(with scram) in an LMFBR, 6:23595 

Potential user's view of LMFBR fuel rod simulators, 6:23561 
(CONF-801091—) 

Simulations of an unprotected loss-of-flow accident with a 37- 
pin bundle in the sodium loop safety facility, 6:23601 

Study of the LOA-2 termination potential for the LOF 
accident in LMFBRs, 6:23583 

TRANSIT-HYDRO: A code for analysis of the transition 
phase in LMFBR accidents, 6:23585 

TREAT experiments with irradiated fuel simulating 
hypothetical loss-of-flow accidents in large LMFBRs, 
6:23603 

Meltdown 

Nonlinear thermal interaction between a heat-generating 
particulate bed and a solid, 6:23559 (CONF-800723—29) 

Post-accident heat removal: an overview of some in-vessel 
safety considerations, 6:23597 

Neutron Transport 

Testing and application of the probability table method for 

bubble reactivity, 6:23541 
Reactor Accidents 

Aerosol behavior code sensitivity and validation (HAARM-3), 
6:23600 

Recent results of nuclear aerosol behavior code development 
(HAARM-3 Code), 6:23599 

Reactor Core Disruption 

Overview and status of the SIMMER testing program, 6:23588 

SIMMER-II code and its applications, 6:23587 

Status and experimental basis of the SAS4A accident analysis 
code system, 6:23592 

Reactor Cores 

Experimental studies of 6000-litre LMFBR cores at ZPPR, 

6:23517 (CONF-800942—23) 
Reactor Kinetics 

Transport and reactor theory. Progress report, October 1- 

December 31, 1980, 6:23540 (LA—8771-PR) 
Reactor Safety 
Reactors--safe at any speed: 1979 update, 6:23580 


Reactor Vessels 

Elevated temperature mechanical properties of a flux cored arc 

weldment, 6:23524 (CONF-810203—12) 
Steam Generators 

Mathematical model, instability mechanisms, and stability 
criteria of a group of circular cylinders subjected to 
crossflow, 6:23516 (ANL-CT—81-22) 

Transient Overpower Accidents 

Improved two-component sodium voiding model for the 
SAS4A analysis code, 6:23582 

PLUTO2 overpower excursion code and a comparison with 
EPIC, 6:23584 

Simulation of mild TOP accidents in fast breeder reactors 
using thermite filled fuel rod simulators, 6:23567 (CONF- 
801091—) 

LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GOVERNMENT 
Energy Conservation 

Energy conservation manual: a guide for local government 

services in Wisconsin, 6:23644 (DOE/TIC—1021171) 
LOFT REACTOR 
Fuel Rods 

Analytical investigations of thermal behavior for NEPTUN 
heater elements (with cosine heat generation) used in 
reflooding experiments, 6:23553 (CONF-801091—) 

Simulators 

Analytical investigations of thermal behavior for NEPTUN 
heater elements (with cosine heat generation) used in 
reflooding experiments, 6:23553 (CONF-801091—) 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ANGELES 
Acid Rain 

Measurement and interpretation of acid rainfall in the Los 
Angeles basin. Final report Jan 78-Jun 79, 6:24133 (PB—81- 
103566) 

LOSS OF COOLANT 
After-Heat Removal 

Performance of directly heated rods as nuclear rod simulators 

in the LOBI facility (PWR), 6:23568 (CONF-801091—) 
Heat Transfer 

Air velocity profiles near sleeve blockages in an unheated 7x7 
rod bundle (PWR), 6:23578 

Electrically heated fuel rod simulators for the FLECHT- 
SEASET program (PWR), 6:23563 (CONF-801091—) 

MARCH calculations for Sequoyah (PWR), 6:23576 (SAND— 
81-0661C) 

Operational experience with the LOBI directly heated rod 
bundle (PWR), 6:23564 (CONF-801091—) 

Thermocouple signal sensitivity to the sheath thickness of 
thermal-hydraulic test facility indirectly heated electric fuel 
pin simulators (PWR), 6:23569 (CONF-801091—) 

Hydraulics 

Air velocity profiles near sleeve blockages in an unheated 7x7 
rod bundle (PWR), 6:23578 

Electrically heated fuel rod simulators for the FLECHT- 
SEASET program (PWR), 6:23563 (CONF-801091—) 

MARCH calculations for Sequoyah (PWR), 6:23576 (SAND— 
81-0661C) 

Operational experience with the LOBI directly heated rod 
bundle (PWR), 6:23564 (CONF-801091—) 

Temperature Gradients 

Thermocouple signal sensitivity to the sheath thickness of 
thermal-hydraulic test facility indirectly heated electric fuel 
pin simulators (PWR), 6:23569 (CONF-801091—) 

Test Facilities 

COSIMA fuel rod simulator (PWR), 6:23566 (CONF-801091— 
) 

Operational experience with the LOBI directly heated rod 
bundle (PWR), 6:23564 (CONF-801091—) 

Performance of directly heated rods as nuclear rod simulators 
in the LOBI facility (PWR), 6:23568 (CONF-801091—) 
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LOSS OF FLOW 
Test Facilities 


LOSS OF FLOW 
After-Heat Removal 
Potential user's view of LMFBR fuel rod simulators, 6:23561 
(CONF-801091—) 
Computer Calculations 
Study of the LOA-2 termination potential for the LOF 
accident in LMFBRs, 6:23583 
Failure Mode Analysis 
Event sequence quantification for a loss of shutdown cooling 
accident in the GCFR, 6:23596 
Phenomena and scenarios related to a loss-of-heat-sink accident 
(with scram) in an LMFBR, 6:23595 
Fuel Element Failure 
Assessment of early fuel dispersal in the hypothetical loss-of- 
flow accident, 6:23593 
Hydrodynamics 
TRANSIT-HYDRO: A code for analysis of the transition 
phase in LMFBR accidents, 6:23585 
Radiation Streaming 
Neutron streaming effects during an unprotected loss of flow 
accident in a GCFR, 6:23586 
Simulation 
Simulations of an unprotected loss-of-flow accident with a 37- 
pin bundle in the sodium loop safety facility, 6:23601 
TREAT experiments with irradiated fuel simulating 
hypothetical loss-of-flow accidents in large LMFBRs, 
6:23603 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW BTU GAS 
Combustion Properties 
Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 
Purification 
EDS coal-liquefaction process development. Supplemental 
FLEXICOKING/sup sm/ development program. Monthly 
technical progress report, March 1-March 31, 1981, 6:23001 
(DOE/ET/10069—T7(Vol.2)) 
LOW DOSE IRRADIATION 
Biological Radiation Effects 
Health effects of low-level radiation, 6:24320 (CONF-810606— 
47) 
LOW-HEAD HYDROELECTRIC POWER PLANTS 
Hydraulic Turbines 
Modern water turbine technology for small power stations, 
6:23257 
LOW-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Processing 
Advances in low-level radwaste treatment, 6:23213 
LUNAR OCCULTATION 
See ECLIPSE 
LUNGS 
Care’ 
Method for rapid scoring of respiratory tumors in hamsters, 
6:24395 
Delayed Radiation Effects 
Mesothelioma relative to asbestos, radiation, and 
methylcholanthrene (Rats; x-ray), 6:24346 
Scanning Electron Microscopy 
Human lung studies: positional morphology, 6:24311 (LBL— 
11700) 
Low-temperature scanning electron microscopy of progressive 
pulmonary edema, 6:24313 (LBL—11700) 
Volcanic ash: analysis of human lung specimens, 6:24414 
(LBL—11700) 
Sensitivity 
Pulmonary fibrosis: a possible mechanism, 6:24407 
Weight 
Lung clearance of particles in two strains of rats, 6:24402 
LURGI PROCESS 
Comparative Evaluations 
Factored estimates for eastern coal commercial concepts. 
Interim report: Joint Department of Energy-Gas Research 
Institute Coal Gasification Program (Mostly computer 
calculations based on bench-scale and PDU work), 6:23008 
(DOE/ET/10250—T1) 
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LUTETIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

LWBR TYPE REACTORS 
Fuel Assemblies 

Fabrication of seed, blanket and reflector fuel assemblies for 
the Light Water Breeder Reactor (LWBR Development 
Program), 6:23526 (WAPD-TM—1317) 

LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES 
Radiosensitivity 

Increased radiosensitivity of a subpopulation of T-lymphocyte 

progenitors from patients with Fanconi’s anemia, 6:24344 
LYMPHOGRANULOMAS 
See LYMPHOMAS 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS 
Biological Repair 

Repair of DNA treated with y-irradiation and chemical 

carcinogens, 6:24322 (DOE/EV/02725—T1) 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MA\ 
Fluorescence 
Petrographic characterization of Kentucky coals. Progress 
report (six month), 6:23046 (DOE/PC/30223—T 1) 
MACHINE PARTS 
See also MECHANICAL TRANSMISSIONS 
Fabrication 
Progress in the battle with the burr, 6:24000 (BDX—613-2306) 


Design for a Moore No. | 1/2 lathe, 6:24007 (LA-UR—81- 
1403) 
Surface Finishing 
Progress in the battle with the burr, 6:24000 (BDX—613-2306) 
MACROPHAGES 


Effects of toxic chemicals on the immune system: the 
interaction of macrophages with glucocorticoids as a model 
system, 6:24314 (DOE/TIC— 1018682) 

Scanning Electron Microscopy 

Scanning electron microscopy of cultured human alveolar 

macrophages, 6:24312 (LBL—11700) 
MAGNESIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 
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Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GIBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GIBX—163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—1 
81) : 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

MAGNESIUM 24 TARGET 
Oxygen 16 Reactions 
Resonant structures in heavy-ion reactions, 6:24501 (CONF- 
801111—41) 
MAGNESIUM CARBONATES 
See also DOLOMITE 
Precipitation 

Investigation of possible mechanisms by which carbon dioxide 
might damage oil reservoirs, 6:23097 (DOE/BETC/IC— 
80/3(Vol.3)) 


MAGNESIUM OXIDES 
Phase Diagrams 
Stability of SiC, SisNs, SizN2zO, SIALON and chromium oxide- 
containing refractories in coal-gasification environments. 
Final report, 6:23011 (DOE/ET/10476—T1) 
MAGNET COILS 
Force analysis in the superconducting toroidal system of a 
tokamak reactor, for all the possible fault conditions, 6:24669 
Bonding 
TEXT tf coil bonding system, 6:24741 
Brazed Joints 
Brazing of large section water-cooled copper conductor on 
TFTR, 6:24671 
Computer-Aided Design 
Experimental verification of a poloidal field coil code, 6:24678 
Cooling 
High-current-density coils for high-radiation environments, 
6:24082 (LA-UR—81-973(Rev.)) 
Design 
Coil design and economic optimization for multiple mirror 
fusion reactors, 6:24690 
Magnetic design of TFTR poloidal coil systems, 6:24673 
Mechanical and electrical design of the TFTR poloidal field 
coils, 6:24737 
Modular coils: a promising toroidal-reactor-coil system, 
6:24586 (PPPL—1796) 
System design of the helical coils in heliotron e concerning to 
the effect of perturbations on the magnet field, 6:24695 
Electrical Insulation 
Cryogenic electrical tests on tokamak insulation system, 
6:24676 
Electrical insulation system development experiences and test 
results for TFTR magnetic field coils, 6:24672 
High-current-density coils for high-radiation environments, 
6:24082 (LA-UR—81-973(Rev.)) 
TFTR outer pf coils insulation and mold design, 6:24674 
Fabrication 
Fabrication aspects of toroidal field coils for the tokamak 
fusion test reactor, 6:24740 
Manufacture of the tf coils for TFTR, 6:24739 
TEXT tf coil fabrication, 6:24679 
Heat Transfer 
1/4 cross-section conductor test of japanese LCT conductor, 
6:24711 
Joints 
Analysis and test to predict the fatigue life of the ISX-B 
toroidal field coils’ finger joints, 6:24664 
Fatigue testing of the PDX toroidal field coil joint, 6:24663 
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Optimization of currents in field-shaping coils of a non-circular 
tokamak, 6:24665 
Manufacturing 
Tooling and manufacture of coils for fusion research, 6:24675 
Mathematical Models 
Special analysis problems associated with the PDX tokamak 
structural analysis, 6:24718 
Mechanical Properties 
Detailed analysis of the TFTR tf coils beyond finite-element 
analysis, 6:24738 
Finite element idealization and analysis of the PDX tokamak 
coil and frame structure, 6:24717 
Structural analysis of a compact toroidal ignition experiment, 
6:24719 
Mechanical Structures 
Special analysis problems associated with the PDX tokamak 
structural analysis, 6:24718 
TFTR tf coil support restraint structure, 6:24670 
Mechanical Tests 
Stress analysis and testing of the toroidal field coil, 6:24666 
Optimization 
Minimization of magnetic field-ripple in toroidal-confinement 
geometries, 6:24585 (PPPL—1795) 
Power Supplies 
Electrical supply system for the TFTR equilibrium field coils, 
6:24801 


‘ 





MAGNET COILS 
Power Supplies 


Poloidal field power supply ignition requirements for Inesco 
PHIBEX Tokamaks by computer based circuit analysis, 
6:24758 

SF-EF rectifier upgrade study, 6:24803 

Toroidal field power supply for the TEXT Tokamak, 6:24802 

Power Systems 
Design and analysis of poloidal field power systems for the 
TEXT Tokamak, 6:24757 
Seismic Effects 
Seismic analysis of a fusion reactor magnet system, 6:24694 
Stress Analysis 
SLPX TF coil, description and fem stress analysis, 6:24720 
Test Facilities 

Thermally actuated shims provide passive clamping device, 

6:24724 
Testing 

Design, fabrication, and testing of the PLACE-R1 machine, 
6:24680 

PDX power test results, 6:24677 

Toroidal Configuration 

Limitation of the maximum toroidal magnetic field value for 

tokamak reactors by the “core constraint”, 6:24725 
Welded Joints 
Properties of joints in composite specimens of aluminum and 
copper, 6:24735 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also MAGNETIC ENERGY STORAGE EQUIPMENT 
Research 

Physical and chemical energy storage program. Project 
summary data, 6:23605 (DOE/CE—0008) 

MAGNETIC ENERGY STORAGE EQUIPMENT 
Superconducting Coils 

Design of a low-loss fast-pulsed superconducting energy 

storage coil, 6:24745 
MAGNETIC FIELD RIPPLES 

Banana drift transport in tokamaks with ripple, 6:24565 
(PPPL—1784) 

Minimization of magnetic field-ripple in toroidal-confinement 
geometries, 6:24585 (PPPL—1795) 

MAGNETIC FIELDS 
Algorithms 
Iterative algorithm for the volume integral method for 
magnetostatics problems, 6:24823 (BNL—51372) 
Biological Effects 
Biological effects of magnetic fields, 6:24413 (LBL—11700) 
Calculation Methods 

Calculator solutions to magnetic field and force problems, 

6:24668 
Numerical Analysis 

Iterative algorithm for the volume integral method for 

magnetostatics problems, 6:24823 (BNL—51372) 
MAGNETIC MIRROR TYPE REACTORS 


See also FIELD-REVERSED MIRROR REACTORS 
TMR REACTORS 


Magnet Coils 
Coil design and economic optimization for multiple mirror 
fusion reactors, 6:24690 
Neutral Beam Sources 
Compact, maintainable 80-keV neutral beam module (Patent), 
6:24593 
Plasma Waves 
Cat-D version of SAFFIRE--potential and problems, 6:24775 
MAGNETOACOUSTIC WAVES 
Preliminary investigation of acoustic oscillations in an H2-O2 
fired Hall generator, 6:23689 (DOE/NASA/10769—15) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNEX PROCESS 
See HAZEN PROCESS 


Fossil-Fuel Power Plants 
Northeast Regional environmental impact study: waste disposal 
technical report, 6:23047 (DOE/RG—0058) 
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MAIZE 
Cost 

Corn cob gasification and diesel electric generation, 6:23280 

(IS-M—323) 
Gasification 

Corn cob gasification and diesel electric generation, 6:23280 

(IS-M—323) 
Temperature Effects 

Effects of soil temperature and zinc application on yields and 
micronutrient content of four crop species grown together in 
a glasshouse, 6:24411 

MALES 
Lipoproteins 
Dietary effects on serum high density lipoproteins, 6:24316 
(LBL—11700) 
MALIGNANCIES 
See NEOPLASMS 
MAMMALS 
See also DOGS 
Behavior 
Vertebrate behavior and ecology. Progress report, June 1, 
1980-May 31, 1981, 6:24173 (DOE/EV/01332—T1) 
MAMMARY GLANDS 
Neoplasms 
Cancer diagnosis program, 6:24287 (LBL—11700) 
MAN 
See also INFANTS 
Mutagenesis 
Comments on mutagenesis risk estimation, 6:24359 
MANGANESE 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Distribution 

Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX— 157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX—162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX-—164- 
81) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GIBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GIBX— 161-81) 

MANPOWER 
Demand Factors 

Meeting energy workforce needs: determining education and 

training requirements, 6:23813 
Meetings 

Meeting energy workforce needs: determining education and 

training requirements, 6:23813 
Occupations 

Meeting energy workforce needs: determining education and 

training requirements, 6:23813 
MANUFACTURING 
Energy Conservation 
Conservation of factory energy in a diversified manufacturing 
company, 6:23789 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Chemical Composition 

Industrial utilization of waste derived energy, 6:23774 

(DOE/CE/20030—1) 
MANY-BODY PROBLEM 
Computerized Simulation 

Relative performances of several scientific computers for a 
liquid molecular dynamics simulation (Computers tested are: 
VAX 11/70, CDC 7600, CRAY-1, CRAY-1*, VAX- 
FPSAP), 6:23975 (LBL—12054) 

MARICULTURE 
See AQUACULTURE 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARSHES 
Water Treatment 

Cypress wetlands for water management, recycling and 

conservation. Final report no. 5, 6:23802 (PB—81-102238) 
MARYLAND 
Fossil-Fuel Power Plants 

Northeast Regional environmental impact study: waste disposal 

technical report, 6:23047 (DOE/RG—0058) 
Geothermal Exploration 

Evaluation of hot dry rock exploration techniques in the 
Atlantic Coastal Plain: a test site on the Delmarva Peninsula 
of Maryland and Virginia, 6:23387 (LA—8800-MS) 


MECHANICAL TRANSMISSIONS 
Design 


MASS SPECTROMETERS 
Design 
Isotopic-ratio mass spectrometers for the analysis of uranium 
hexafluoride, 6:23963 (K/TL/AT—30P) 
MASS SPECTROSCOPY 
Laser-desorption mass spectrometry/mass spectrometry and 
the mechanism of desorption ionization, 6:23967 
Sensitivity 
Systematic error in isotopic analysis of noble gas mixtures, 
6:23965 (MLM—2833(op)) 
MASS TRANSFER 
Measuring Methods 
Real time mass flux measurements of gas-solid suspensions at 
low velocities, 6:24031 (BNL—29519) 
MASS TRANSIT SYSTEMS 
Planning 
Mass transit planning for air quality, 6:24172 
MASSACHUSETTS 
Fossil-Fuel Power Plants 
Northeast Regional environmental impact study: waste disposal 
technical report, 6:23047 (DOE/RG—0058) 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MATERIALS 


See also FERROMAGNETIC MATERIALS 
FIBERGLASS 
POTTING MATERIALS 


Failure Mode Analysis 

Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1981, 6:23029 
(DOE/PR/06010—TS) 

Information 

Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1981, 6:23029 
(DOE/PR/06010—T5) 

Research Programs 

Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 

MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS HANDLING EQUIPMENT 
Operation 

Georgetown Univ. AFB supporting systems: balance of plant 

considerations, 6:24047 (CONF-8010187—) 
MATHEMATICAL MODELS 

Develop real-time dosimetry concepts and instrumeniation for 
long-term missions. Technical progress, February 1980- 
February 1981, 6:24103 (PNL—3747) 

Development and verification of simplified prediction models 
for enhanced-oil-recovery application. Monthly technical 
progress report for the period May 1981, 6:23083 
(DOE/BC/10327—6) 

Calibration 

Environmental-protection evaluation for Vadose Zone Well- 
Injection Study: Deep-Release Applications, 6:23220 (RHO- 
LD—137) 

Validation 

Some statistical techniques for evaluating an air-quality model, 

6:24136 (PNL-SA—8959) 
MATURATION 
Age Dependence 

Variation in age and size at maturity of the slider turtle 

(Pseudemys scripta), 6:24206 
Sex Dependence 

Variation in age and size at maturity of the slider turtle 

(Pseudemys scripta), 6:24206 
MEASURING METHODS 

Dopant concentration measurements in hydrogenated 
amorphous silicon films by glow discharge optical 
spectroscopy, 6:23969 

MEAT 
Radioactivity 
Foodstuffs, 6:24180 (PNL—3728) 
MECHANICAL TRANSMISSIONS 
Design 

Design study of steel V-belt CVT for electric vehicles, 6:23851 

(DOE/CE/51044—2) 





MECHANICAL TRANSMISSIONS 
Operation 


Porsche 995 research car powertrain: a contribution to 
reducing fuel consumption, 6:23861 
P 
Advanced automotive turbine transmission system: diesel- 
competitive fuel economy with low emissions, 6:23829 
Approach to high-efficiency automobile powertrains with low- 
cost components and engineering models, 6:23870 
Improvement of automotive fuel economy using the Vadetec 
Intertial Driveline, 6:23869 
Infinitely variable ir.finite ratio automatic transmission, 6:23878 
Porsche 995 research car powertrain: a contribution to 
reducing fuel consumption, 6:23861 
Power trains of heavy-duty trucks with combined 
supercharging system and intercooling, 6:23867 
Ways of improving fuel economy in vehicles with automatic 
transmissions, 6:23868 
Technology Assessment 
Design study of steel V-belt CVT for electric vehicles, 6:23851 
(DOE/CE/51044—2) 
MEDICAL SUPPLIES 
Design 
Precision flow-controlled rubidium-82 generator for bolus and 
constant infusion studies, 6:24282 (LBL—11700) 
MEDICINE 


See also NUCLEAR MEDICINE 
SURGERY 


Advances in radiation protection and dosimetry in medicine, 

6:24349 
Radiation Protection 
Advances in radiation protection and dosimetry in medicine, 
6:24349 
MEDICINES 
See DRUGS 
MELTDOWN 
After-Heat Removal 

Heat transfer from internally heated hemispherical pools, 
6:23558 (CONF-800723—28) 

Nonlinear thermal interaction between a heat-generating 
particulate bed and a solid (LMFBR), 6:23559 (CONF- 
800723—29) 

Post-accident heat removal: an overview of some in-vessel 
safety considerations, 6:23597 

Heat Transfer 

Heat transfer from internally heated hemispherical pools, 
6:23558 (CONF-800723—28) 

Nonlinear thermal interaction between a heat-generating 
particulate bed and a solid (LMFBR), 6:23559 (CONF- 
800723—29) 

Hydraulics 

Heat transfer from internally heated hemispherical pools, 
6:23558 (CONF-800723—28) 

Nonlinear thermal interaction between a heat-generating 
particulate bed and a solid (LMFBR), 6:23559 (CONF- 
800723—29) 

MERCAPTOAMINOISOVALERIC ACID 
See PENICILLAMINE 
MERCAPTOVALINE 
See PENICILLAMINE 
MERCURY 
Absorption Spectroscopy 

On-line Zeeman atomic-absorption spectroscopy for mercury 
analysis in oil-shale gases. Final report, 6:23964 (LBL— 
9702(Rev.)) 


Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

METABOLIC DISEASES 


Brain and heart disease studies, 6:24281 (LBL—11700) 
Role of organic volatile profiles in clinical diagnosis, 6:24293 
METABOLITES 
Metabolism 
Metabolism and macromolecular binding of carcinogenic and 
noncarcinogenic metabolites of benzo(a)pyrene by hamster 
embryo cells, 6:24391 
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Toxicity 
Transformation of rat tracheal epithelial cells by 
benzo(a)pyrene and its metabolites, 6:24394 
METAL-NONMETAL BATTERIES 
See also LITHIUM-SULFUR BATTERIES 
Anodes 
Lithium-aluminium-iron electrode composition (Patent), 
6:23619 
METALS 


See also RARE EARTHS 
REFRACTORY METALS 
TRANSITION ELEMENTS 


Binding Energy 
Atomistics of tritium and helium-3 in metals, 6:23920 
Doppler Broadening 

Ion implantation of **Co for positron-annihilation Doppler- 

broadening measurements, 6:23912 
Fatigue 
Statistical treatment of fatigue test data, 6:23900 (CONF- 
80091 14—3) 
Microstructure 
Void strengthening, 6:23893 (CONF-800696—2) 
Shear Properties 
Void strengthening, 6:23893 (CONF-800696—2) 
Strain Hardening 

Strain hardening and strain-rate hardening, 6:23898 (CONF- 

801148—7) 
METEOROLOGY 
See also WEATHER 
Data Compilation 

Environmental data for sites in the National Solar Data 
Network, 6:23265 (SOLAR/0010—81/05) 

Tracer Techniques 

Environmental tritium applications to atmospheric and 

oceanographic research, 6:24155 
METHANATION 
Catalysts 

Iron-induced deactivation of supported nickel methanation 
catalysts. Final report, 6:23016 (DOE/ET/12248—T3) 

Novel fischer-tropsch catalysts (Patent), 6:23253 

METHANE 
Biosynthesis 
Small scale production of biofuels: a feasibility assessment, 
6:23256 
Combustion 
Numerical study of laminar flame wall quenching, 6:23885 
Practical combustion analysis for boilers and furnaces, 6:23782 
Electrical Properties 

Properties of argon-ethane/methane mixtures for use in 

proportional counters, 6:24099 
Electronic Structure 

Using an electrostatic accelerator to determine the 
stereochemical structures of molecular ions, 6:24441 (CONF- 
801111—43) 

Impurities 

Properties of argon-ethane/methane mixtures for use in 

proportional counters, 6:24099 
Phase Studies 

Displacement of oil by carbon dioxide, 6:23095 

(DOE/BETC/IC—80/3(Vol.3)) 
Production 

Anaerobic expanded bed treatment of wastewater, 6:23246 
(ANL/CNSV-TM—S0) 

Anaerobic fluidized bed treatment of thermal sludge 
conditioning decant liquor, 6:23798 (ANL/CNSV-TM—S0) 

Celanese experience with anaerobic filters, 6:23762 
(ANL/CNSV-TM—S0) 

Comparison of the response of methanogens to toxicants: 
anaerobic filter vs suspended growth systems, 6:24367 
(ANL/CNSV-TM—S0) 

Comparison of anaerobic vs aerobic treatment of 
pharmaceutical waste, 6:23761 (ANL/CNSV-TM—S0) 

Effects of film area-to-volume ratio, film support, height and 
direction of flow on performance of methanogenic fixed film 
reactors, 6:23244 (ANL/CNSV-TM—S0) 

Methane fermentation toxicity response: contact mode, 6:24366 
(ANL/CNSV-TM—S0) 
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New observations with anaerobic fixed film reactors, 6:24038 
(ANL/CNSV-TM—S0) 
Performance of anaerobic filters under transient loading and 
operating conditions, 6:23797 (ANL/CNSV-TM—S0) 
Radiolysis 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
Recovery 
Unconventional gas sources. Volume II. Coal seams, 6:23147 
Synthesis 
Stepwise reduction of CO to CH, on a triosmium cluster face. 
Preparation and characterization of Oss(CO);:CHo, 6:23251 
METHANOGENIC BACTERIA 
Biological Adaptation 
Comparison of the response of methanogens to toxicants: 
anaerobic filter vs suspended growth systems, 6:24367 
(ANL/CNSV-TM—S0) 
METHANOL 
Combustion 
Numerical study of laminar flame wall quenching, 6:23885 
Oxidation 
Fundamental and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report, March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 
METHANOL FUELS 
Combustion Properties 
MAN F®M process to enable diesel engines to burn methanol, 
6:23835 
METHYL IODIDE 
Adsorption 
Testing iodized activated carbon filters with non-radioactive 
methyl iodide. Final report, 6:23198 (AD-A—088666) 
METHYL METHANESULFONATE 
Carcinogen Screening 
Methods for detecting carcinogens and mutagens with the 
Salmonella/mammalian-microsome mutagenicity test, 6:24410 
Mutagen Screening 
Methods for detecting carcinogens and mutagens with the 
Salmonella/mammalian-microsome mutagenicity test, 6:24410 
METHYL RADICALS 
Chemical Reactions 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
Decay 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with Oz and CO, 6:23995 
G Value 
Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 
METHYLBENZENE 
See TOLUENE 
3-METHYLCHOLANTHRENE 
Carcinogenesis 


Mesothelioma relative to asbestos, radiation, and 
methylcholanthrene (Rats; x-ray), 6:24346 
Radiosensitivity Effects 
Mesothelioma relative to asbestos, radiation, and 
methylcholanthrene (Rats; x-ray), 6:24346 
METHYLMERCURY 
Biological Effects 
Cell-membrane biophysics and environmental agents, 6:24381 
(LBL—11700) 
Hormone studies in rats exposed to environmental pollutants, 
6:24375 (LBL—11700) 
MEXICO 
Exports 
Current developments affecting future availability of oil and 
gas in the free world, 6:23129 (UCRL—S53129) 


MHD POWER PLANTS 
Feasibility Studies 


MFTF DEVICES 
Cooling Systems 
Integrated cooling system for the Mirror Fusion Test Facility, 
6:24765 
Neutral Beam Sources 
Computer modeling with ASTAP of the sustaining neutral- 
beam power supply system of the MFTF, 6:24800 
Power Supplies 
Use of the IBM ASTAP program for computer design of the 
sustaining neutral-beam power supply for the Mirror Fusion 
Test Facility with emphasis on the need for a shunt ™ 
preconditioner, 6:24760 
MHD CHANNELS 
Fluctuations 
Electrical nonuniformities in diagonally connected generators, 
6:23682 (DOE/ET/11056—T3) 
Wall leakage effect on non-uniformities in diagonal MHD- 
channels, 6:23684 (DOE/ET/11056—T3) 
Heat Transfer 
Heat-transfer scaling laws for MHD channels and diffusers, 
6:23676 (CONF-800617—10) 
Leakage Current 
Wall leakage effect on non-uniformities in diagonal MHD- 
channels, 6:23684 (DOE/ET/11056—T3) 
Power Conditioning Circuits 
Two-dimensional power take-off analysis in diagonal 
conducting wall channels, 6:23683 (DOE/ET/11056—T3) 
Scaling Laws 
Heat-transfer scaling laws for MHD channels and diffusers, 
6:23676 (CONF-800617—10) 
Seals 
Magnetohydrodynamic (MHD) channel corner seal (Patent), 
6:23693 
MHD GENERATOR CDIF 
MHD Channels 
MHD generator component development. Quarterly report, 
July 1980-September 1980, 6:23678 (DOE/ET/10790—T1) 
MHD GENERATOR CFFF 
Superconducting Magnets 
Construction program for a large superconducting MHD 
magnet system at the coal-fired flow facility, 6:23677 
(CONF-800980—43) 
Cryogenic aspects of the UTSI-CFFF superconducting dipole 
magnet for MHD research, 6:23695 
Effects of soldering void on recovery characteristics of a 
cryostable superconductor, 6:24004 (CONF-800980—40) 
Final design of a superconducting MHD magnet for the Coal- 
Fired Flow Facility at the University of Tennessee Space 
Institute, 6:23696 
Vapor locking and heat transfer of multiple layers, 6:24005 
(CONF-800980—46) 
Water Reservoirs 
MHD coal-fired flow facility baseline water-quality study. 
Woods Reservoir, May 1979-April 1980, 6:23679 
(DOE/ET/10815—T3) 
MHD GENERATOR ETF 
Design 
Conceptual design of the MHD engineering test facility, 
6:23691 (DOE/NASA/10769—18) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
DISK MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
Power Conditioning Circuits 
Preliminary design for the power take-off singly-loaded 
magnetohydrodynamic channels, 6:23681 (DOE/ET/11056— 
T3) 


Superconducting Magnets 
Superconducting magnets for MHD and fusion: common 
problems... joint solutions?, 6:24691 
MHD POWER PLANTS 
See also MHD GENERATOR ETF 
Feasibility Studies 
Assessment of disk MHD generator for a base-load 
powerplant, 6:23690 (DOE/NASA/10769—17) 





MHD POWER PLANTS 
Pollution Control Equipment 


Pollution Control Equipment 
Evaluation of particulate control devices for 
magnetohydrodynamic power plants, 6:23674 (CONF- 
800608—5) 
MICE 
Behavior 
Genetic evidence for long-term monogamy in a small rodent, 
Peromyscus polionotus, 6:24241 


Effects of weak or non-carcinogenic polycyclic hydrocarbons 
on 7,12-dimethylbenz(a)anthracene and benzo(a)pyrene skin 
tumor-initiation, 6:24406 

Effects of 12-O-tetradecanoylphorbol-13-acetate and mezerein 
on epidermal ornithine decarboxylase activity, isoproterenol- 
stimulated levels of cyclic adenosine 3’:5'-monophosphate, 
and induction of mouse skin tumors in vivo, 6:24257 

Inhibition of phorbol ester-induced polyamine accumulation in 
mouse epidermis by anti-inflammatory steroid, 6:24403 

Mutagenesis 
Comments on mutagenesis risk estimation, 6:24359 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROEMULSION FLOODING 
Demonstration Programs 

Current and projected performance of DOE's micellar-polymer 
project in northeast Oklahoma, 6:23137 (DOE/BETC/IC— 
80/3(Vol.3)) 

Economic Analysis 

Chemicals for chemical flooding in enhanced oil recovery. 

GURC report No. 180, 6:23120 (DOE/ET/10145—66) 
Performance : 

Current and projected performance of DOE's micellar-polymer 
project in northeast Oklahoma, 6:23137 (DOE/BETC/IC— 
80/3(Vol.3)) 

Research Programs 
Mobility control and scaleup for chemical flooding. Annual 
report, August 1979-July 1980, 6:23082 (DOE/BC/10095—4) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 


See also BACTERIA 
VIRUSES 
YEASTS 


Population Density 
Staunton | reclamation demonstration project. Soil microbial 
structure and function: final report, 6:23052 (ANL/LRP— 


MICROPROCESSORS 
Pattern Recognition 
Microprocessor-based single board computer for high energy 
physics event pattern recognition, 6:24065 (BNL—29509) 
MICROSEISM 
See SEISMIC NOISE 
MICROSOMES 
Diagnostic Uses 
Methods for detecting carcinogens and mutagens with the 
Salmonella/mammalian-microsome mutagenicity test, 6:24410 
MICROWAVE AMPLIFIERS 
Prospects of developing multi-megawatt gyrotrons for bulk 
heating of controlled thermonuclear reactors, 6:24570 
MICROWAVE POWER TRANSMISSION 
Environmental Effects 
Theory of intense radio waves in an underdense ionosphere: 
application to solar power satellite transmissions. Final 
report, 6:23313 (DOE/ER/10160—T1) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
Energy Supplies 
Army mobility energy research and development plan. 1St 
edition, 6:23751 (AD-A—088860) 
Fuels 
Nonpetroleum mobility fuels and military-energy self- 
sufficiency, 6:23657 (LA-UR—81-1387) 
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MILITARY FACILITIES 
Energy Supplies 
Army mobility energy research and development plan. 1St 
edition, 6:23751 (AD-A—088860) 
Fossil-Fuel Power Plants 
Flue gas desulfurization at Navy bases, Navy energy guidance 
study. Phase IV. Final report, 6:23425 (AD-A—089146) 
MILK 
Radioactivity 
Foodstuffs, 6:24180 (PNL—3728) 
MILL TAILINGS 
Radiation Monitoring 
Background report for the uranium-mill-tailings-sites remedial- 
action program, 6:23223 (DOE/EP—0011) 
Site Surveys 
Background report for the uranium-mill-tailings-sites remedial- 
action program, 6:23223 (DOE/EP—0011) 
MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERAL WASTES 
Catalytic Effects 
Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, 1 
March 1980-31 May 1980, 6:23021 (DOE/ET/i4806—T4) 
Leaching 
Leaching experiments on coal preparation wastes: comparisons 
of the EPA extraction procedure with other methods, 
6:23049 (LA—8773-SR) 
Thermal Gravimetric Analysis 
Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, 1 
March 1980-31 May 1980, 6:23021 (DOE/ET/14806—T4) 
MINERALS 


See also DOLOMITE 
FELDSPARS 


Catalytic Effects 

Catalytic effects in coal gasification. Quarterly report, October- 
December 1980, 6:23038 (SAND—81-0769) 

Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, | 
March 1980-31 May 1980, 6:23021 (DOE/ET/14806—T4) 

Recovery 

Determination of valuable metals in liquefaction-process 

residues. Final report, 6:23027 (DOE/MC/08004—T9) 
Thermal Gravimetric Analysis 

Role of non-ferrous coal minerals and by-product metallic 
wastes in coal liquefaction. Technical progress report, 1 
March 1980-31 May 1980, 6:23021 (DOE/ET/14806—T4) 

MINING 
See also COAL MINING 
SOLUTION MINING 
SURFACE MINING 
UNDERGROUND MINING 


ety 

Minerals health and safety contract research, development, and 
demonstration in fiscal year 1980. Information circular, 
6:23079 (PB—81-101750) 

MINING EQUIPMENT 
See also CONTINUOUS MINERS 
Test Facilities 

Research and development of a multipurpose test chassis. Final 

report, 6:23064 (DOE/ET/12488—T1) 
MINNESOTA 
Geochemical Surveys 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MOBILITY 
Control 

Enhanced oil recovery by CO2 foam flooding, 6:23096 
(DOE/BETC/IC—80/3(Vol.3)) 

Evaluation of methods for mobility control in CO: floods, 
6:23094 (DOE/BETC/IC—80/3(Vol.3)) 
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Foam as a mobility control agent in steam injection processes, 
6:23113 (DOE/BETC/IC—80/3(Vol.3)) 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODIFIED IN-SITU PROCESSES 
See also OXY MODIFIED IN-SITU PROCESS 
Economics 
Effects of injection gas composition on modified in situ shale 
retort economics, 6:23151 (LA—8815-MS) 
MOLECULAR IONS 
See also HYDROGEN IONS 3 PLUS 
Electronic Structure 

Using an electrostatic accelerator to determine the 
stereochemical structures of molecular ions, 6:24441 (CONF- 
801111—43) 

MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULE-MOLECULE COLLISIONS 
Energy Transfer 

High temperature gas energy transfer. Annual summary report 

1 Aug 79-31 Jul 80, 6:24438 (AD-A—089129) 
MOLECULES 
Emission Spectra 

Electronic phenomena at high pressure, 6:24446 

(DOE/ER/01198— 1350) 
Photoelectron Spectroscopy 

Current research at NBS using synchrotron radiation at SURF- 

II, 6:24440 (CONF-801111—42) 
Symmetry 

Symmetry operators of generalized wreath products and their 

applications to chemical physics, 6:24449 (LBL—12724) 
MOLTEN SALTS 
Quantitative Chemical Analysis 

Electroanalytical methods for monitoring purity of molten salt. 
Final report, July 1975-December 1978 (LiCI-KCl 
electrolyte for lithium-sulfur batteries), 6:23618 
(DOE/OR/04947—T i) 

MOLYBDENUM 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

MOLYBDENUM ALLOYS 
Chemical Composition 
High weldability nickel-base superalloy (Patent), 6:23918 
Critical Field 

Effects of magnetic atoms on the properties of ternary 

superconductors, 6:23894 (CONF-800766—4) 
Electroslag Welding 

CSM-3.2.2: characterizing and improving the toughness of 
thick-sectioned 2-1/4 Cr-1Mo electroslag weldments, 6:23905 
(DOE/ET/12313—T3) 

Transition Temperature 

Effects of magnetic atoms on the properties of ternary 

superconductors, 6:23894 (CONF-800766—4) 
MOLYBDENUM COMPLEXES 
Chemical Reactions 

Spectroscopic studies of molybdenum complexes as models for 

nitrogenase, 6:23976 (LBL—12823) 
NMR Spectra 

Spectroscopic studies of molybdenum complexes as models for 

nitrogenase, 6:23976 (LBL—12823) 
Phosphorescence 

Luminescence and redox photochemistry of the 

molybdenum(II) cluster MosChi4?, 6:23993 
Structural Chemical Analysis 

Spectroscopic studies of molybdenum complexes as models for 

nitrogenase, 6:23976 (LBL—12823) 
X-Ray Spectroscopy 

Spectroscopic studies of molybdenum complexes as models for 

nitrogenase, 6:23976 (LBL—12823) 
MONTANA 
Air Quality 

Air quality trends in Region VIII (1979 data). Final report, 

6:24132 (PB—81-103285) 
Geochemical Surveys 

Dubois Quadrangle, Idaho and Montana, 6:23184 (GJQ— 

008(81)) 
Radiometric Surveys 

Dubois Quadrangle, Idaho and Montana, 6:23184 (GJQ— 

008(81)) 
MORPHOLOGY 
Genetic Variability 

Detachment variants of Chinese hamster cells. Hyaluronic acid 

as a modulator of cell detachment, 6:24271 
MOUND LABORATORY 
Personnel Dosimetry 


Mound’s thermol 





inescent personnel dosimeter for neutron 
and photon monitoring, 6:24102 (MLM—2808) 





MOUND LABORATORY 
Radioactive Effiuents 


Radioactive Effluents 
Mound operational experience with tritium differentiating 
ethylene glycol air samplers, 6:24150 
Reduction of tritium concentration in an aquifer, 6:24217 
MULE DEER 
See DEER 
MULTIWIRE PROPORTIONAL CHAMBERS 
Performance 
Position sensitive counter development at the linac, 6:24104 
(UCID— 19046) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
Anaerobic Digestion 
Evaluation of mixing systems for biogasification of municipal 
solid waste, 6:23247 (DOE/CE/20100—1) 
Chemical Composition 
Industrial utilization of waste derived energy, 6:23774 
(DOE/CE/20030—1) 
Combustion 
Municipal solid waste as an industrial fuel, 6:23806 
Energy Recovery 
Municipal solid waste as an industrial fuel, 6:23806 
Synergistic solid waste to energy project. Phase 1. Project 
concept, 6:23805 
Grinding 
Significance of size reduction in solid waste management. 
Volume 2. Final report 25 Jul 78-79, 6:23803 (PB—81- 
107096) 
Materials Recovery 
Synergistic solid waste to energy project. Phase 1. Project 
concept, 6:23805 
Mixing 
Evaluation of mixing systems for biogasification of municipal 
solid waste, 6:23247 (DOE/CE/20100—1) 
Waste Processing 
Anaerobic fluidized bed treatment of thermal sludge 
conditioning decant liquor, 6:23798 (ANL/CNSV-TM—S0) 
MUON BEAMS 
Mass Spectra 
Study of rare processes induced by 209-Gev muons, 6:24477 
(LBL— 12789) 
MUON PAIRS 
Particle Production 
Results of the CERN NA3 experiment on muon pair 
production in hadron collisions, 6:24455 (CONF-790885—) 
MUON REACTIONS 
Deep Inelastic Scattering 
Deep inelastic muon scattering on carbon at large Q?, 6:24454 
(CONF-790885—) 
Upsilon Resonances 
Study of rare processes induced by 209-Gev muons, 6:24477 
(LBL—12789) 
MUON-NUCLEON INTERACTIONS 
Structure Functions 
EMC muon scattering experiment at CERN, 6:24453 (CONF- 
790885—) 
MUONS 
Particle Production 
Recent data on prompt single lepton production in hadron- 
nucleus collisions, 6:24470 (CONF-790885—) 
MUONS, HEAVY NEUTRAL 
See HEAVY NEUTRAL MUONS 
MUTAGEN SCREENING 
Data Analysis 
Development of a research and information center for the 
analysis and interpretation of data from short-term tests for 
carcinogens and mutagens, 6:24379 (LBL—11700) 
Information Centers 
Development of a research and information center for the 
analysis and interpretation of data from short-term tests for 
carcinogens and mutagens, 6:24379 (LBL—11700) 
MUTAGENS 
See also METHYL METHANESULFONATE 
Biochemical Reaction Kinetics 
Structural effects on the circular dichroism of ethidium-nucleic 
acid complexes, 6:24252 (LBL—12655) 
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Risk Assessment 
Development of a research and information center for the 
analysis and interpretation of data from short-term tests for 
carcinogens and mutagens, 6:24379 (LBL—11700) 
MX DEVICES 
See MFTF DEVICES 
MYOCARDIUM 
Scintiscanning 
Synthesis and biologic distribution of radioiodinated B- 
adrenergic antagonists, 6:24306 


NAPHTHA 
Hydrogenation 
EDS coal-liquefaction process development. Phase V. 
Quarterly technical progress report, October 1-December 31, 
1980, 6:22999 (DOE/ET/10069—T7) 
NAPHTHALENE 
Thermodynamic Properties 
Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY PLAN 
Reviews 
National energy plan, 6:23654 
NATIONAL ENVIRONMENTAL POLICY ACT 
Implementation 
Environmental research planning and assessment of DOE 
transportation technology development, 6:24157 (CONF- 
801076—4) 
NATURAL DEPLETION 
See PRIMARY RECOVERY 
NATURAL GAS 
Availability 
Current developments affecting future availability of oil and 
gas in the free world, 6:23129 (UCRL—53129) 


Residential energy-consumption survey: 1978-1980 
consumption and expenditures. Part II. Regional data, 
6:23709 (DOE/EIA—0262/2) 

Residential energy-consumption survey: 1979-1980 
consumption and expenditures. Part I. National data 
(including conservation), 6:23708 (DOE/EIA—0262/1) 

Energy Policy 

Canada’s new national energy program on oil and gas: what 
are the main provisions. What are the reactions so far, 
6:23135 (UCID—19052) 

Enhanced Recovery 

Unconventional gas sources. Volume II. Coal seams, 6:23147 

Unconventional gas sources. Volume V. Tight gas reservoirs. 
Part I, 6:23143 

Prices 

Residential conventional fuel prices and future projections: an 
update reflecting October-December 1980 conditions, 
6:23711 (LA—8838-MS) 

Residential energy-consumption survey: 1979-1980 
consumption and expenditures. Part I. National data 
(including conservation), 6:23708 (DOE/EIA—0262/1) 

NATURAL GAS DEPOSITS 
Geology 

Physical and chemical characterization of Devonian gas shale. 
Quarterly status report, January 1, 1981-March 31, 1981, 
6:23145 (MLM-MU—81-63-0009) 

Unconventional gas sources. Volume V. Tight gas reservoirs. 
Part II, 6:23146 

Hydraulic Fracturing 

Unconventional gas sources. Volume V. Tight gas reservoirs. 

Part I, 6:23143 
Information Systems 

Unconventional gas recovery (UGR) information file, 6:23148 

(DOE/METC—80/ 1-c) 
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Leases 
Draft environmental impact statement: proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore Southern 
California. Volume 1 of 2, 6:23133 
Draft environmental impact statement: proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore Southern 
California. Volume 2 of 2, 6:23134 
Leasing 
Accounting for net profit share leases, 6:23128 (LA—8857-MS) 
Resource Assessment 
Unconventional gas sources. Volume I. Executive summary 
(Coal seams, black shale, geopressured brines, tight 
reservoirs), 6:23142 
Unconventional gas sources. Volume V. Tight gas reservoirs. 
Part I, 6:23143 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
Bottoming Cycles 
Pipeline bottoming-cycle study demonstration program plan. 
Task V. Topical report, 6:23754 (GESP—836) 
Demonstration Programs 
Pipeline bottoming-cycle study demonstration program plan. 
Task V. Topical report, 6:23754 (GESP—836) 
Waste Heat Utilization 
Pipeline bottoming-cycle study demonstration program plan. 
Task V. Topical report, 6:23754 (GESP—836) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS PROCESSING PLANTS 
Site Selection 
Atlantic coast ecological inventory. user’s guide and 
information base. Final report, 6:24174 (PB—81-102964) 
NATURAL GAS WELLS 
Data Compilation 
Unconventional gas sources. Volume V. Tight gas reservoirs. 
Part II, 6:23146 
Permeability 
Measurement of formation characteristics of western tight 
sands: Project 61031 special core analysis report, 6:23144 
(DOE/BC/00042—35) 
NATURE RESERVES 
Environmental Impact Statements 
Proposed estuarine sanctuary grant award to the state of 
Rhode Island for a Narragansett Bay estuarine sanctuary, 
Newport County, Rhode Island. Final environmental impact 
statement, 6:24240 (PB—81-101982) 
NEBRASKA 
Aerial Surveying 
Seasat satellite investigation of the structure of western 
Nebraska and its application to the evaluation of geothermal 
resources, 6:23389 (LA-UR—81-1454) 
Geoiogical Surveys 
Seasat satellite investigation of the structure of western 
Nebraska and its application to the evaluation of geothermal 
resources, 6:23389 (LA-UR—81-1454) 
Geophysical Surveys 
Seasat satellite investigation of the structure of western 
Nebraska and its application to the evaluation of geothermal 
resources, 6:23389 (LA-UR—81-1454) 
Geothermal Exploration 
Seasat satellite investigation of the structure of western 
Nebraska and its application to the evaluation of geothermal 
resources, 6:23389 (LA-UR—81-1454) 
NECROSIS 
Radioinduction 
Endocrine system: acromegaly, 6:24297 
NEODYMIUM 142 TARGET 
Oxygen 16 Reactions 
Search for a-decay of high-spin isomers in rare-earth nuclei 
using a decay-in-flight technique, 6:24504 
(DOE/OR/00033—T5) 
NEODYMIUM CARBIDES 
Chemical Preparation 
New method of preparation of rare earth metals carbothermal 
reduction of their oxides, 6:23926 (ORNL-tr—4744) 
IN 


See also NEON 20 BEAMS 


NEUTRAL BEAM SOURCES 
Ducts 


Atom-Atom Collisions 
Low energy atomic collisions. Final report 1 oct 77-30 apr 80, 
6:24436 (AD-A—088748) 
Ion-Atom Collisions 
Low energy atomic collisions. Final report 1 oct 77-30 apr 80, 
6:24436 (AD-A—088748) 
Mass Spectroscopy 
Systematic error in isotopic analysis of noble gas mixtures, 
6:23965 (MLM—2833(op)) 
NEON 19 
Ion Beams 
High-energy beams of radioactive nuclei and their biomedical 
applications, 6:24290 (LBL—11700) 
NEON 20 BEAMS 
Radiotherapy 
Recent advances in pituitary research, 6:24330 (LBL—11700) 
Tumor radiobiology studies with heavy charged-particle 
beams, 6:24333 (LBL—11700) 
NEON IONS 
Radiotherapy 
Treatment of cancer with heavy charged particles, 6:24341 
(LBL—11700) 
NEOPLASMS 
See also LYMPHOMAS 
Diagnosis 
Brain and heart disease studies, 6:24281 (LBL—11700) 
Cancer diagnosis program, 6:24287 (LBL—11700) 
Role of organic volatile profiles in clinical diagnosis, 6:24293 
Radioinduction 
Experimental radiation carcinogenesis: what have we learned, 
6:24321 (CONF-80061 18—2) 
Mesothelioma relative to asbestos, radiation, and 
methylcholanthrene (Rats; x-ray), 6:24346 
Radiotherapy 
Radiobiological effects of pions, 6:24356 
Treatment of cancer with heavy charged particles, 6:24341 
(LBL—11700) 
Therapy 
Cancer diagnosis program, 6:24287 (LBL—11700) 
NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM ISOTOPES 
Radionuclide Migration 
Predicting radionuclide leaching from root zone soil for 
assessment applications, 6:24175 (CONF-810606—44(Draft)) 
NERVOUS SYSTEM DISEASES 


Brain and heart disease studies, 6:24281 (LBL—11700) 
Radiotherapy 
Focal lesions in the central nervous system: stereotaxic 
radioneurosurgery, 6:24285 (LBL—11700) 
Surgery 
Focal lesions in the central nervous system: stereotaxic 
radioneurosurgery, 6:24285 (LBL—11700) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 
Low energy neutral beam-first wall interaction experiment, 
6:24657 
Neutral beam systems for the ISX-B experiment, 6:24781 
Performance of the Wendelstein VII-A neutral beam injectors, 
6:24783 
NEUTRAL BEAM SOU CES 
See also ION SOURCES 
Compact, maintainable 80-keV neutral beam module (Patent), 
6:24593 
ORNL prototype PDX neutral beam injection system, 6:24784 
Structural analysis of ion accelerators for PDX neutral beam 
injectors, 6:24790 
Design 
Beam line design for the ASDEX-injection, 6:24788 
Design of upgrades to the PLT neutral beam injectors for use 
on PDX and ISX-B, 6:24793 
Ducts 
Neutral-beam/torus connecting duct for the tokamak fusion 
test reactor, 6:24811 





NEUTRAL BEAM SOURCES 
Electrical Equipment 


Electrical Equipment 
Design, fabrication and testing of core snubber network for ion 
source of tokamak fusion reactors, 6:24761 
Electrodes 
Thermal analysis of multi-aperture ion accelerating electrodes 
for PDX injectors, 6:24789 
Electron Tubes 
Hv switch tube development program for the TFTR neutral 
beam power system, 6:24742 
Ion Sources 
Engineering design of a 40 kV neutral-beam source, 6:24771 
Some aspects of the stationary ion sources constructing, 
6:24772 
Mechanical Structures 
TFTR neutral beam support system, 6:24791 
Power Losses 
Reionization losses in neutral beam ducts, 6:24778 
Power Supplies 
Computer modeling with ASTAP of the sustaining neutral- 
beam power supply system of the MFTF, 6:24800 
Design and reliability considerations for a twenty million watt 
vacuum tube, 6:24753 
ORNL ISX-B neutral beam power system, 6:24799 
PDX neutral beam electrical power system, 6:24759 
Power supply system for NBI ion sources of Heliotron E 
device, 6:24747 
TFTR neutral beam power system, 6:24798 
Use of the IBM ASTAP program for computer design of the 
sustaining neutral-beam power supply for the Mirror Fusion 
Test Facility with emphasis on the need for a shunt 
preconditioner, 6:24760 
Research 
ORNL/PPPL 6-MW Neutral Beam Project: overview, 6:24792 
Reviews 
Neutral-beam injectors for 1990 and 2005, 6:24590 (UCRL— 
53112) 
NEUTRINO BEAMS 
Beam Production 
Muon circulation in the FNAL precooler, 6:24079 (CONF- 
8010127—8) 
NEUTRINO-NUCLEON INTERACTIONS 
Structure Functions 
Recent measurements of nucleon structure functions from 
neutrino scattering, 6:24460 (CONF-790885—) 
NEUTRINOS 
Particle Production 
Recent data on prompt single lepton production in hadron- 
nucleus collisions, 6:24470 (CONF-790885—) 
NEUTRON DETECTION 
Multiwire Proportional Chambers 
Position sensitive counter development at the linac, 6:24104 
(UCID— 19046) 
NEUTRON DETECTORS 
Personnel Dosimetry 
Passive detectors, 6:24354 
NEUTRON DIFFRACTION 
Nuclear Facilities 
Report of the review panel on neutron scattering, 6:24511 
(IS—4761) 
Research Programs 
Report of the review panel on neutron scattering, 6:24511 
(IS—4761) 
NEUTRON DOSIMETRY 
Uncertainty Principle 
Use of uncertainty data in neutron dosimetry, 6:23539 (CONF- 
800979—21) 
NEUTRON LOGGING 
Computerized Simulation 
Borehole neutron-model calculations, phase III. Final report, 
6:23162 (GIBX—149(81)) 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS 
Capture 


INEL integral data-testing report for ENDF/B-V fission- 
product and actinide cross sections, 6:24502 (EGG-PHYS— 
5406) 
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Sensitivity coefficients for the *°*U neutron-capture shielded- 

group cross sections, 6:24506 (CONF-810606—49) 
Compound-Nucleus Reactions 

Cross sections from computer experiments (Hauser-Feshbach 

formula), 6:24508 (CONF-800942—25) 
Cross Sections 

Cross sections from computer experiments (Hauser-Feshbach 
formula), 6:24508 (CONF-800942—25) 

Interpretation and normalization of experimental data for total, 
scattering, and reaction cross sections, 6:24503 (CONF- 
800979—20) 

Fission 

INEL integral data-testing report for ENDF/B-V fission- 
product and actinide cross sections, 6:24502 (EGG-PHYS— 
5406) 

Integral Cross Sections 

INEL integral data-testing report for ENDF/B-V fission- 
product and actinide cross sections, 6:24502 (EGG-PHYS— 
5406) 

Total Cross Sections 

Interpretation and normalization of experimental data for total, 
scattering, and reaction cross sections, 6:24503 (CONF- 
800979—20) 

Thorium s-wave neutron widths from 21 to 2006 eV, 6:24507 
(CONF-810606—S0) 

NEUTRON SOURCE FACILITIES 
See also IPNS-I SYNCHROTRON 
Scrubbers 
RTNS-II tritium scrubber design and performance, 6:23234 
NEUTRON SPECTROMETERS 
Design 

Mechanical design of a neutron spectrometer for TFTR, 

6:24804 
NEUTRON TRANSPORT 
Monte Carlo Method 

Testing and application of the probability table method for 

bubble reactivity, 6:23541 
NEUTRON TRANSPORT THEORY 

Discrete nodal integral transport-theory method for 
multidimensional reactor physics and shielding calculations, 
6:23537 (CONF-800942—22) 

NEVADA 
Geophysical Surveys 

Engineering report on the McDermitt caldera drilling project, 
Humboldt County, Nevada, Harney and Malheur Counties, 
Oregon, 6:23159 (GJBX—115-81) 

NEVADA TEST SITE 
Rocks 

Water contents of samples from the Nevada Test Site: total, 
free (natural state to 105°C), and more tightly bonded (105 
to 700°C), 6:24216 (UCRL—53130) 

Soils 

Progress of soil radionuclide distribution studies for the 
Nevada Applied Ecology Group: 1981, 6:24178 (LA-UR— 
81-1585) 

NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW HAMPSHIRE 
Fossil-Fuel Power Plants 

Northeast Regional environmental impact study: waste disposal 

technical report, 6:23047 (DOE/RG—0058) 
NEW JERSEY 
District Heating 

District heating and cooling through retrofit of public-utility 

steam-electric stations, 6:23424 
Fossil-Fuel Power Plants 

Northeast Regional environmental impact study: waste disposal 

technical report, 6:23047 (DOE/RG—0058) 
NEW MEXICO 
Geothermal Energy 

State geothermal commercialization programs in seven Rocky 
Mountain States. Semi-annual progress report, January-June 
1980, 6:23383 (DOE/ID/12101—2) 

Gravity Surveys 

Geologic and geophysical investigations of the Zuni-Bandera 

volcanic field, New Mexico, 6:23388 (LA—8827-MS) 
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Magnetotelluric Surveys 

Geologic and geophysical investigations of the Zuni-Bandera 

volcanic field, New Mexico, 6:23388 (LA—8827-MS) 
Resistivity Surveys 

Geologic and geophysical investigations of the Zuni-Bandera 

volcanic field, New Mexico, 6:23388 (LA—8827-MS) 
Rural Areas 

Analysis of new windmill technology to provide electricity for 

a rural home, 6:23402 (NP—1903449) 
Volcanic Rocks 

Location, age, and rock type of volcanic rocks younger than 5 
million years in Arizona and New Mexico, 6:23384 (LA— 
8820-MS) 

Wind Power 

Assessing the local wind field at Sierra Grande Mountain in 

New Mexico with instrumentation, 6:23407 (PNL—3623) 
NEW YORK 
Fossil-Fuel Power Plants 

Northeast Regional environmental impact study: waste disposal 

technical report, 6:23047 (DOE/RG—0058) 
Watersheds 
Characterization of acidic precipitation in the Adirondack 
region, 6:24210 (EPRI-EA—1826) 

NEW ZEALAND 

Energy Policy 

Energy strategy on five continents, 6:23652 
NEWBORNS 
See INFANTS 

NICKEL 

Catalytic Effects 

Iron-induced deactivation of supported nickel methanation 
catalysts. Final report, 6:23016 (DOE/ET/12248—T3) 

Emission Spectroscopy 

Hydrogeochemicai and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX— 157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemica! and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJIBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX— 168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 


NICKEL CHLORIDES 
Metabolism 


National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

Grain Boundaries 

Characterization of extrinsic grain-boundary dislocations and 
grain-boundary dislocation sources by transmission electron 
microscopy. Final report, June 1, 1979-May 31, 1981, 
6:23902 (DOE/AL/10887—T2) 

Magnetization 

Surface magnetization in Ni(110) as studied by polarized- 

electron scattering, 6:23896 (CONF-800928—7) 
Microstructure 

Characterization of extrinsic grain-boundary dislocations and 
grain-boundary dislocation sources by transmission electron 
microscopy. Final report, June 1, 1979-May 31, 1981, 
6:23902 (DOE/AL/10887—T2) 

X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

NICKEL 63 
Renal Clearance 
Use of implanted minipumps to study the effects of chelating 
drugs on renal ® Ni clearance in rats, 6:24361 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
Corrosion Protection 

Corrosion inhibition in systems of lithium with nickel-bearing 

alloys, 6:24816 
Physical Radiation Effects 

Influence of the primary recoil spectrum on radiation-induced 
segregation in nickel-silicon, 6:23947 (CONF-801072—7) 

Radiation-induced segregation in complex alloys, 6:23946 
(CONF-801072—6) 

NICKEL BASE ALLOYS 
Chemical Composition 
High weldability nickel-base superalloy (Patent), 6:23918 
Corrosion 

Materials selection for in-bed components, 6:24048 (CONF- 

8010187—) 
Oxidation 

Oxidation mechanisms for alloys in single-oxidant gases, 

6:23911 (LBL—12614) 
NICKEL CHLORIDES 
Biological Effects 

Hormone studies in rats exposed to environmental pollutants, 

6:24375 (LBL—11700) 
Daily Variations 

Use of implanted minipumps to study the effects of chelating 

drugs on renal ® Ni clearance in rats, 6:24361 
Metabolism 

Use of implanted minipumps to study the effects of chelating 

drugs on renal ® Ni clearance in rats, 6:24361 





NICKEL IONS 
Range 
Radiation-induced segregation in complex alloys, 6:23946 
(CONF-801072—6) 
NICKEL-IRON BATTERIES 
See IRON-NICKEL BATTERIES 
NICKEL-ZINC BATTERIES 
Performance Testing 

Nickel-zinc batteries for RPV applications. Interim technical 

report 15 Nov 78-15 Dec 79, 6:23608 (AD-A—088594) 
NIOBIUM 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

NIOBIUM ALLOYS 
Chemical Composition 
High weldability nickel-base superalloy (Patent), 6:23918 
Critical Current 

Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 390, 1980, 6:23904 
(DOE/ER/52056—1) 

Critical Field 

Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 30, 1980, 6:23904 
(DOE/ER/52056—1) 

Impurities 

Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 30, 1980, 6:23904 
(DOE/ER/52056—1) 

Microstructure 

Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 30, 1980, 6:23904 
(DOE/ER/52056—1) 

Physical Properties 

Effect of Ta and Zr additions to Ti-Nb alloys on 

superconducting properties, 6:23925 
NITRATES 
Aerosol Monitoring 

An intercomparison of results from samplers used in the 

determination of aerosol composition, 6:24141 
Biodegradation 

Biological reduction of nitrate wastewater using fluidized-bed 

bioreactors, 6:24208 (CONF-810554—2) 
Monitoring 

Study of atmospheric-pollution scavenging. Nineteenth 

progress report, 6:24123 (DOE/EV/01199—T1) 
NITRIC OXIDE 
Chemical Reactions 

Study of combustion and flame processes initiated by IR-laser- 
induced absorption. Annual progress report, January 1, 1981- 
December 31, 1981 (CH + O2; Cs + NO), 6:23998 
(DOE/ER/04695—T1) 
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NITRITES 
Respiration 
Proton translocation associated with nitrite respiration in 
Desulfovibrio desulfuricans, 6:24254 
NITRO COMPOUNDS 
Carcinogen Screening 
Methods for detecting carcinogens and mutagens with the 
Salmonella/mammalian-microsome mutagenicity test, 6:24410 
Mutagen Screening 
Methods for detecting carcinogens and mutagens with the 
Salmonella/mammalian-microsome mutagenicity test, 6:24410 
NITROGEN 
Breakdown 
Breakdown behaviour of some new gases and gas mixtures in 
uniform and nonuniform fields, 6:23472 
Critique of methods for calculating the dielectric strength of 
gas mixtures and a proposed test for anti eta-synergism, 
6:23463 
Electrode-area and surface-roughness effects on breakdown of 
SFe/Nez mixtures, 6:23480 
Electrostatics of particle control in gas-insulated apparatus, 
6:23487 
Flashover studies in SFg-Nz2 mixtures using direct applied 
voltages, 6:23481 
Impulse breakdown and prebreakdown corona processes in 
SF. and SFe/N2 mixtures, 6:23468 
Impulse breakdown of c-CyFs/SF¢ and c-CyFsSFs/No*, 
6:23477 
Influence of a conducting particle attached to an epoxy resin 
spacer on the breakdown voltage of compressed-gas 
insulation, 6:23484 
Partial-discharge pulse height distributions and frequencies for 
positive and negative dc corona in SF¢ and SFg-N2 mixtures, 
6:23490 
Paschen characteristics of gases in a crossed magnetic field, 
6:23474 
Corona Discharges 
Impulse breakdown and prebreakdown corona processes in 
SFe and SF¢/Nz2 mixtures, 6:23468 
Partial-discharge pulse height distributions and frequencies for 
positive and negative dc corona in SF¢ and SFg-Nz2 mixtures, 
6:23490 
Dielectric Properties 
Breakdown behaviour of some new gases and gas mixtures in 
uniform and nonuniform fields, 6:23472 
Critique of methods for calculating the dielectric strength of 
gas mixtures and a proposed test for anti eta-synergism, 
6:23463 
Photoelectron Spectroscopy 
Current research at NBS using synchrotron radiation at SURF- 
II, 6:24440 (CONF-801111—42) 
NITROGEN 15 
Vibrational States 
Resonance Raman spectroscopy of chemically modified and 
isotopically labelled purple membranes: I. A critical 
examination of the carbon-nitrogen vibrational modes, 
6:24310 
NITROGEN COMPOUNDS 
Breakdown 
Prediction of electrical breakdown carbonization of gases and 
gas mixtures, 6:23489 
Carbonization 
Prediction of electrical breakdown carbonization of gases and 
gas mixtures, 6:23489 
NITROGEN OXIDES 
See also NITRIC OXIDE 
Air Pollution Control 
Comparative research on the potential fuel economy of diesel 
and spark-ignition engines, 6:23832 
Description of emission control using fluidized-bed, heat- 
exchange technology, 6:23765 (ANL/CNSV-TM—64) 
Determination of pollutant emissions characteristics of General 
Electric CF6-6 and CF6-50 model engines. Final report Oct 
78-Dec 79, 6:23821 (AD-A—088927) 
FBC boiler system overall design and scale-up, 6:24054 
(CONF-8010187—) 
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Chemical Reaction Yield 
Combustion and emission characteristics of coal-derived liquid 
fuels, 6:23030 (EPRI-AP—1878) 
Electronic Structure 
Using an electrostatic accelerator to determine the 
stereochemical structures of molecular ions, 6:24441 (CONF- 
801111—43) 
Removal 
Description of emission control using fluidized-bed, heat- 
exchange technology, 6:23765 (ANL/CNSV-TM—64) 
Thermal Degradation 
Thermal aging of dielectric gases, 6:23488 
NITROSO COMPOUNDS 
Metabolism 
Sensitive hepatocyte-mediated assay for the metabolism of 
nitrosamines to mutagens for mammalian cells, 6:24390 
Mutagenesis 
Mutagenesis in mammalian cells, 6:24382 (LBL—11700) 
Toxicity 
Method for rapid scoring of respiratory tumors in hamsters, 
6:24395 
Specific-locus test shows ethylnitrosourea to be the most 
potent mutagen in the mouse, 6:24275 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR LOGGING 
See NUCLEAR MAGNETIC LOGGING 
NOBLE GASES 
See RARE GASES 
NOISE POLLUTION CONTROL 
See also POLLUTION CONTROL EQUIPMENT 
Materials Testing 
Flammability evaluation of noise control products for use in 
underground coal mines. Final report Jul 77-Feb 79, 6:23080 
(PB—81-101990) 
NONDESTRUCTIVE TESTING 
Nondestructive assay of green HTGR fuel rods, 6:23512 
(LA—8836-MS) 
NORBORNADIENE 
Photochemical Reactions 
Photoinduced electron-transfer reactions. Radical cations of 
norbornadiene and quadricyclene, 6:23992 
NORTH ATLANTIC REGION 


See also CONNECTICUT 
MAINE 
MASSACHUSETTS 
NEW HAMPSHIRE 
RHODE ISLAND 
VERMONT 


Air Pollution 
Sources of ozone and sulfate in northeastern United States. 
Final report, 6:24125 (DOE/EV/04501—T1) 
NORTH DAKOTA 
Air Quality 
Air quality trends in Region VIII (1979 data). Final report, 
6:24132 (PB—81-103285) 
Biomass Conversion Plants 
Small scale production of biofuels: a feasibility assessment, 
6:23256 
Geochemical Surveys 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 
NORTH SEA 
Offshore Platforms 
Offshore power systems for North Sea Service, 6:24061 
(CONF-7905 189—(Vol.1)) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA FACILITY 
Power Supplies 
Compensated pulsed alternator--preliminary test results, 
6:24751 


NUCLEAR CHEMISTRY 
Research Programs 
Chemistry-nuclear chemistry division. Progress report, October 
1979-September 1980, 6:23996 (LA—8717-PR) 
NUCLEAR EMULSIONS 
Personnel Dosimetry 
Passive detectors, 6:24354 
NUCLEAR ENERGY 
Materials 
Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 
NUCLEAR EXPLOSION DETECTION 
Seismic Detection 
Operation Poorman, 6:24116 (UCRL—53097) 
NUCLEAR EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 
Monitoring 
Evaluation of some geophysical events on 22 September 1979, 
6:24434 (LA—8672) 
NUCLEAR FUELS 
See also FUEL SLURRIES 
Isotope Separation 
Study of reenriching PWR fuel rods in an inertial confinement 
fusion reactor, 6:24631 
Reactivity 
Preliminary investigation of ***Cf-driven neutron noise analysis 
for subcritical fuel solution systems, 6:23188 (CONF- 
810606—41) 
NUCLEAR INDUSTRY 
Financial Data 
Financial reporting system outline of key issues in the energy 
industries, 6:23632 (DOE/EIA/10752—T1) 
Health Hazards 
Occupational exposures to uranium: processes, hazards, and 
regulations, 6:23225 (PNL—3341-USUR-01) 
Radiation Protection 
Occupational exposures to uranium: processes, hazards, and 
regulations, 6:23225 (PNL—3341-USUR-01) 
NUCLEAR MAGNETIC LOGGING 
SQUID Devices 
New NMR well logging/fracture mapping technique with 
possible application of SQUID NMR detection, 6:24108 
(LA-UR—81-1619) 
NUCLEAR MAGNETIC RESONANCE 
Computer Codes 
Manual for the Fourier Data Analysis Program, Code: FA1, 
version/1.2/, operating system: RT-11. Volume | and 
Volume II, 6:24824 (IS—4769) 
Data Analysis 
Manual for the Fourier Data Analysis Program, Code: FA1, 
version/1.2/, operating system: RT-11. Volume 1 and 
Volume II, 6:24824 (IS—4769) 
Line Widths 
New method for the determination of diffusion constants from 
partially narrowed NMR lines, 6:24514 (CONF-801124—49) 
NUCLEAR MATERIALS MANAGEMENT 
Nondestructive assay of green HTGR fuel rods, 6:23512 
(LA—8836-MS) 
NUCLEAR MEDICINE 


See also BIOMEDICAL RADIOGRAPHY 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 


Radiation Hazards 
Introduction and fundamentals (Radiation protection), 6:24350 
Research 
Biology and medicine division annual report, 1979-1980 (Lead 
abstract), 6:24280 (LBL—11700) 
Reviews 
New particles and their application in medicine, 6:24298 
NUCLEAR PHYSICS 
Research Programs 
Annual report of the Institute of Physics Academia Sinica. 
volume 9, 6:24499 (PB—81-100786) 
NUCLEAR POWER 


International energy indicators, 6:23123 (DOE/IA—0010/11) 





NUCLEAR POWER PLANTS 
Environmental Impact Statements 
Catawba Nuclear Station, Unit 1, Lake Wylie, York County, 
South Carolina. Final environmental impact statement, 
6:24239 
Operation of North Anna Power Stations, Units 1 and 2, 
Docket Nos. 50-338 and 50-339. Final environmental impact 
statement, 6:24234 
Environmental Impacts 
Pressurized water reactor nuclear power plant. Environmental 
characterization information report (1OOMW(e); glossary), 
6:23549 (DOE/EP—0012) 
Reactor Accidents 
Use of principal components analysis for reactor accident 
consequence evaluation and a comparison with other 
techniques, 6:23577 (UCRL—86050) 
NUCLEAR RADII 
Droplet Model 
Effect of deformation and the neutron skin on RMS charge 
radii, 6:24510 (LBL—12790) 
NUCLEAR REACTIONS 


See also COMPOUND-NUCLEUS REACTIONS 
FUSION REACTIONS 
HADRON REACTIONS 
LEPTON REACTIONS 


Q-Value 
Thresholds and Q values of nuclear reactions induced by 
neutrons, protons, deuterons, tritons, *He ions, alpha 
particles, and photons (Tables), 6:24500 (UCRL— 
50400(V ol.24)) 
Threshold Energy 
Thresholds and Q values of nuclear reactions induced by 
neutrons, protons, deuterons, tritons, *He ions, alpha 
particles, and photons (Tables), 6:24500 (UCRL— 
50400(V ol.24)) 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEIC ACIDS 
See also DNA 
Light Scattering 
Circular intensity differential scattering of light by helical 
structures: theory, 6:24243 (LBL—11700) 
NUMERICAL ANALYSIS 
Computer Codes 
Information and advice on numerical software, 6:24828 
(ORNL/CSD/TM—147) 
Speakeasy user’s manual, 6:24822 (BDX—613-2569) 
NUTRIENTS 
Biological Effects 
Cancer treatment program, 6:24372 (LBL—11700) 


Oo 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OBESITY 
See METABOLIC DISEASES 
OCCULTATION 
See ECLIPSE 
OCCUPATIONAL SAFETY 
Government Policies 
New approach for assuring acceptable levels of protection 
from occupational safety and health hazards, 6:23634 
(SAND—81-1131C) 
OCEAN THERMAL POWER PLANTS 
Economics 
Quantitative evaluation of ocean thermal energy conversion 
(OTEC): executive briefing, 6:23348 (RAND/R—2641- 
DOE) 
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Feasibility Studies 
Quantitative evaluation of ocean thermal energy conversion 
(OTEC): executive briefing, 6:23348 (RAND/R—2641- 
DOE) 
Gas 
Simulation of a hydraulic air ingestion process, 6:23343 
(CONF-810477—1) 
Heat Exchangers 
Concurrent studies of enhanced heat transfer and materials in 
ocean thermal heat exchangers, 6:23345 (DOE/ET/20281— 
2) 
Mechanical Tests 
Model tests of a baseline 40 MW OTEC pilot plant. Volume 
A: narrative report, 6:23346 (JHU/APL-SR—81-1A) 
Model tests of a baseline 40 MW OTEC pilot plant. Volume B: 
test data, 6:23347 (JHU/APL-SR—81-1B) 
Structural Models 
Model tests of a baseline 40 MW OTEC pilot plant. Volume 
A: narrative report, 6:23346 (JHU/APL-SR—81-1A) 
Model tests of a baseline 40 MW OTEC pilot plant. Volume B: 
test data, 6:23347 (JHU/APL-SR—81-1B) 
Wave Forces 
Model tests of a baseline 40 MW OTEC pilot plant. Volume B: 
test data, 6:23347 (JHU/APL-SR—81-1B) 
OCEANOGRAPHY 
Tracer Techniques 
Environmental tritium applications to atmospheric and 
oceanographic research, 6:24155 
OCEANS 
See SEAS 
OCTANE 
Oxidation 
Fundamental and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report, March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 
ODOCOILEUS 
See DEER 
OFF-GAS SYSTEMS 
Design 


Hazardous and radioactive waste incineration studies, 6:23204 
(LA-UR—81-1170) 
OFFICE BUILDINGS 
Energy Analysis 
Denver office building: a case study, 6:23743 
Energy Audits 
Energy auditing: neutral band theory and practice, 6:23736 
Water Heaters 
Performance analysis of dedicated heat-pump water heaters in 
an office building, 6:23717 (SERI/TP—721-1198) 
OFFSHORE DRILLING 
Environmental Impact Statements 
OCS oil and gas proposed 1981 sales A66 and 66, offshore 
Alabama, Florida, Louisiana, Mississippi, and Texas. Final 
environmental impact statement, 6:24228 
Proposed 1981 outer continental shelf oil and gas lease sale, 
offshore central and northern California. Final 
environmental impact statement, 6:24235 
Environmental Impacts 
Draft environmental impact statement. Proposed 1981 outer 
continental shelf oil and gas lease sale offshore central and 
northern California, 6:24222 
OFFSHORE PLATFORMS 
Power Generation 
Offshore power systems for North Sea Service, 6:24061 
(CONF-7905 189—(Vol.1)) 
Power Systems 
Offshore power systems for North Sea Service, 6:24061 
(CONF-7905 189—(Vol.1)) 
OFFSHORE SITES 
Land Leasing 
Draft environmental impact statement. Proposed 1981 outer 
continental shelf oil and gas lease sale offshore central and 
northern California, 6:24222 
Mineral Rights 
OCS oil and gas proposed 1981 sales A66 and 66, offshore 
Alabama, Florida, Louisiana, Mississippi, and Texas. Final 
environmental impact statement, 6:24228 
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OIL BURNERS 
Technology Assessment 
Technology for the development of high-efficiency oil-fired 
residential heating equipment. Final report, 6:23706 (BNL— 
51325) 
OIL FIELDS 
Evaluation 
Development of a method for evaluating carbon dioxide 
miscible flooding prospects, 6:23102 (DOE/BETC/IC— 
80/3(Vol.3)) 


Final environmental impact statement. Prudhoe Bay Oil Field 
Water-Flood Project, Prudhoe Bay, North Slope Borough, 
Alaska, 6:24236 

OIL FURNACES 
Technology Assessment 

Technology for the development of high-efficiency oil-fired 
residential heating equipment. Final report, 6:23706 (BNL— 
51325) 

OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SANDS 
Processing 

Tar Sands Program. Quarterly report, 1 October 1980-31 
December 1980 (Steam and electromagnetic stimulation), 
6:23152 (SAND—81-0562) 

Risk Assessment 


Risk estimates of impacts from emerging tar-sand technologies. 


Paper IAEA-SM-254/26, 6:23155 (UCRL—85237(Rev.1)) 
OIL SHALE PROCESSING PLANTS 
Environmental Effects 
Oil shale surface retorting: Environmental Characterization 
Information Report, 6:23156 (DOE/EP—0015) 
Environmental Impacts 
US Bureau of Mines horse draw oil shale research tract, Rio 
Blanco County, Colorado. Volumes 1 and 2, 6:24142 
Gaseous Wastes 
On-line Zeeman atomic-absorption spectroscopy for mercury 
analysis in oil-shale gases. Final report, 6:23964 (LBL— 
9702(Rev.)) 
OIL SHALES 


See also BLACK SHALES 
OXY MODIFIED IN-SITU PROCESS 


Ignition 

Spontaneous ignition in preheated beds of spent oil shale, 

6:23153 
In-Situ Retorting 

Bed preparation concepts for true in situ oil shale processing: 
an evaluation of current technology, 6:23154 

BX In Situ Oil Shale Project. Annual technical progress 
report, March 1, 1980-February 28, 1981 and Quarterly 
technical progress report, December 1, 1980-February 28, 
1981, 6:23150 (DOE/LC/10747—T1) 

Spontaneous ignition in preheated beds of spent oil shale, 
6:23153 

Oxy Modified In-Situ Process 

Occidental vertical modified in situ process for the recovery 
oil from oil shale. Phase II. Quarterly progress report, 
December 1, 1980-February 28, 1981, 6:23149 
(DOE/LC/10036—T8) 

Research 

US Bureau of Mines horse draw oil shale research tract, Rio 

Blanco County, Colorado. Volumes 1 and 2, 6:24142 
Retorting 
Hydrogen production by fluid-bed retorting of oil shale, 
6:23241 (LA—8832-MS) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Environmental Effects 

Coastal ecosystems of the southeastern United States, 6:24201 
(CONF-800273—) 

Effects of the Zoe Colocotroni oil spill on infaunal 
communities associated with mangroves, 6:24369 (CONF- 
800273—) 

Weathering 

Weathering of petroleum under tropical conditions, 6:24185 

(CONF-800273—) 


OIL WELLS 
See also PETROLEUM 
Carbon Dioxide Injection 

CO; injection mini-test in a low-permeability carbonate 
reservoir, 6:23087 (DOE/BETC/IC—80/3(Vol.3)) 

Enhanced oil recovery by CO: miscible displacement in the 
Little Knife Field, Billings County, North Dakota, 6:23089 
(DOE/BETC/IC—80/3(Vol.3)) 

Enhanced oil recovery by CO2 foam flooding, 6:23096 
(DOE/BETC/IC—80/3(Vol.3)) 

Enhanced recovery of oil from subsurface reservoirs with 
carbon dioxide, 6:23100 (DOE/BETC/IC—80/3(Vol.3)) 

Investigations of enhanced oil recovery through use of carbon 
dioxide, 6:23093 (DOE/BETC/IC—80/3(Vol.3)) 

Oil recovery by CO: flooding: METC in-house research, 
6:23086 (DOE/BETC/IC—80/3(Vol.3)) 

Oil recover by carbon dioxide injection, Granny's Creek Field, 
West Virginia, 6:23088 (DOE/BETC/IC—-80/3(Vol.3)) 

Oil recovery by carbon dioxide injection, Rock Creek Field, 
Roane County, West Virginia, 6:23090 (DOE/BETC/IC— 
80/3(Vol.3)) 

Weeks Island S sand reservoir B gravity stable miscible CO2 
displacement, Iberia Parish, Louisiana, 6:23091 
(DOE/BETC/IC—80/3(Vol.3)) 

Concretes 

High temperature concrete composites containing 

organosiloxane crosslinked copolymers (Patent), 6:23954 
Environmental Impacts 

Draft environmental impact statement. Permit application by 
Mobile Oil Corporation for four exploratory/appraisal 
hydrocarbon wells, Mobile Bay, Alabama, 6:24220 

In-Situ Combustion 

Bodcau In-Situ Combustion Project, Bossier Parish, Louisiana, 
6:23107 (DOE/BETC/IC—80/3(Vol.3)) 

In situ combustion project at Bartlett, Kansas, 6:23116 
(DOE/BETC/IC—80/3(Vol.3)) 

Lynch Canyon thermal drive oil recovery project, 6:23110 
(DOE/BETC/IC—80/3(Vol.3)) 

Recovery correlations for in-situ combustion field projects and 
application to combustion pilots, 6:23125 

ulsion 


Chemicals for chemical flooding in enhanced oil recovery. 
GURC report No. 180, 6:23120 (DOE/ET/10145—66) 

Current and projected performance of DOE's micellar-polymer 
project in northeast Oklahoma, 6:23137 (DOE/BETC/IC— 
80/3(Vol.3)) 

Mobility control and scaleup for chemical flooding. Annual 
report, August 1979-July 1980, 6:23082 (DOE/BC/10095—4) 

Steam Injection 

200 sand steamflood demonstration project, 6:23111 
(DOE/BETC/IC—80/3(Vol.3)) 

Field demonstration of the conventional steam drive process 
with ancillary materials, 6:23106 (DOE/BETC/IC— 
80/3(Vol.3)) 

Field demonstration of steam drive with ancillary materials, 
6:23108 (DOE/BETC/IC—80/3(Vol.3)) 

Lynch Canyon thermal drive oil recovery project, 6:23110 
(DOE/BETC/IC—80/3(Vol.3)) 

Steamflood demonstration pilot, Williams Holding Lease, Cat 
Canyon Field, Santa Barbara County, CA, 6:23109 
(DOE/BETC/IC—80/3(Vol.3)) 

Well Stimulation 
Heavy Oil Program. Quarterly report, 1 July-30 September 
1980, 6:23124 (SAND—81-0578) 
OLEFINS 
See ALKENES 
OLIGOSACCHARIDES 
Molecular Structure 

General and sensitive chemical method for sequencing the 

glycosyl residues of complex carbohydrates, 6:23985 
Chemical Anal, 


General and sensitive chemical method for sequencing the 
glycosyl residues of complex carbohydrates, 6:23985 
ON-LINE CONTROL SYSTEMS 
Codes 
BXAMER APT postprocessor, 6:24002 (BDX—613-2636) 
OKUMA apt postprocessor, 6:24001 (BDX—613-2633) 





ON-LINE CONTROL SYSTEMS 
Performance 


Performance 
Operating experience with a new accelerator control system 
based upon microprocessors, 6:24085 (LBL—11724) 
ON-SITE POWER GENERATION 
Electric Generators 
Technical problems relating to private generator installations 
connected to a public distribution network, 6:23414 (CONF- 
7905 189—(Vol.1)) 
Specifications 
Technical problems relating to private generator installations 
connected to a public distribution network, 6:23414 (CONF- 
7905 189—(Vol.1)) 
OOCYTES 
Growth 
Protein incorporation by isolated amphibian oocytes. VI. 
Comparison of autologous and xenogeneic vitellogenins, 
6:24279 
OPEC 
(Organization of Petroleam Exporting Countries.) 
Exports 
Current developments affecting future availability of oil and 
gas in the free world, 6:23129 (UCRL—53129) 
OPEN-CYCLE MHD GENERATORS 
Magnetoacoustic Waves 
Preliminary investigation of acoustic oscillations in an H2-O2 
fired Hall generator, 6:23689 (DOE/NASA/10769—15) 
Oscillations 
Preliminary investigation of acoustic oscillations in an H2-O2 
fired Hall generator, 6:23689 (DOE/NASA/10769—15) 
OPTICAL EQUIPMENT 
Method of lightening radiation darkened optical elements 
(Patent), 6:23955 
ORBITAL SOLAR POWER PLANTS 
Comparative Evaluations 
Cost comparison of the satellite power system and six 
alternative technologies, 6:23309 (ANL/EES-TM—133) 
Economic Analysis 
Cost comparison of the satellite power system and six 
alternative technologies, 6:23309 (ANL/EES-TM—133) 
Environmental Effects 
Impacts of satellite power system technology, 6:23337 
Research 
DOE/NASA SPS concept development and evaluation 
program, 6:23312 
OREGON 
Environmental Policy 
Oregon's inspection and maintenance program, 6:24160 
Geophysical Surveys 
Engineering report on the McDermitt caldera drilling project, 
Humboldt County, Nevada, Harney and Malheur Counties, 
Oregon, 6:23159 (GJBX—115-81) 
ORGANIC COMPOUNDS 
See also AMINES 
CARBONIC ACID DERIVATIVES 
CHEMICAL FEEDSTOCKS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
NUCLEIC ACIDS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
TERPENES 
Chemical Analysis 
Evaluation of solid sorbents for water sampling. Final report 
Sep 78-Sep 81, 6:24211 (PB—81-106585) 
ORGANIC SOLVENTS 
Hydrogenation 
EDS coal-liquefaction process development. Phase V. Monthly 
technical progress report, March 1-March 31, 1981, 6:23000 
(DOE/ET/10069—T7(Vol.1)) 
EDS coal-liquefaction process development. Phase V. 
Quarterly technical progress report, October 1-December 31, 
1980, 6:22999 (DOE/ET/10069—T7) 
ORGANIC SULFUR COMPOUNDS 
See also DEDTC 
Chemical Reactions 
Fossil energy quarterly report, January 1, 1981-March 31, 
1981, 6:23073 (IS—4770) 
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Synthesis 
Fossil energy quarterly report, January 1, 1981-March 31, 
1981, 6:23073 (IS—4770) 
Fossil energy quarterly report, October 1, 1980-December 31, 
1980, 6:23072 (IS—4765) 
ORGANIC WASTES 
Liquefaction 
Biothermal liquefaction of biomass, 6:23293 
Thermochemical Processes 
Biothermal liquefaction of biomass, 6:23293 
ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
Air Pollution 
Environmental monitoring report: United States Department of 
Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
Environment 
Environmental monitoring report: United States Department of 
Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
Radioactivity 
Environmental monitoring report: United States Department of 
Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
Water Pollution 
Environmental monitoring report: United States Department of 
Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
ORNL 
(Oak Ridge National Laboratory.) 
Air Pollution 
Environmental monitoring report: United States Department of 
Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
Environment 
Environmental monitoring report: United States Department of 
Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
Fuel Rods 
Fuel rod simulator technology development at the Oak Ridge 
National Laboratory, 6:23544 (CONF-801091—) 
Radioactivity 
Environmental monitoring report: United States Department of 
Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
Water Pollution 
Environmental monitoring report: United States Department of 
Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
ORNL ISOCHRONOUS CYCLOTRON 
Superconducting Magnets 
Superconducting conversion of the Oak Ridge Isochronous 
Cyclotron, 6:24073 (CONF-810314—163) 
OSMIUM COMPLEXES 
Catalytic Effects 
Stepwise reduction of CO to CH, on a triosmium cluster face. 
Preparation and characterization of Oss(CO):1CHe, 6:23251 
OTEC POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVERHEAD POWER TRANSMISSION 
Environmental Impact Statements 
J.K. Smith Power Station units 1 and 2 and associated 
transmission facilities, Clark County, Kentucky. Final 
environmental impact statement, 6:24226 
Proposed Four Corners-Ambrosia-Pajarito 500 kV transmission 
project, New Mexico. Final environmental impact statement, 
6:24230 
Environmental Impacts 
Draft environmental impact statement. APS/SDG and E 
interconnection project, Maricopa and Yuma Counties, 
Arizona and Imperial and San Diego Counties, California, 
6:24195 
Draft environmental impact statement. Sherburne-Benton 
County, Minnesota, 345-K V transmission line, 6:24199 
OXIDES 
Permeability 
Permeation of tritium through aluminum with oxide films, 
6:23923 
Thermal Expansion 
Thermal expansion coefficients for low expansion oxides, 
6:23936 
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OXIDOREDUCTASES 
Molecular Weight 
Spinach thylakoid polyphenol oxidase isolation, activation, and 
properties of the native chloroplast enzyme, 6:24256 
Ss 


See EPOXIDES 
OXY MODIFIED IN-SITU PROCESS 
Research Programs 

Occidental vertical modified in situ process for the recovery of 
oil from oil shale. Phase II. Quarterly progress report, 
December 1, 1980-February 28, 1981, 6:23149 
(DOE/LC/10036—T8) 

OXYGEN 
Chemical Reactions 

Reactions of H atoms with dissolved alkanes, O2, and CO in 
Xe matrices at 4 to 50 K, 6:23990 

Study of combustion and flame processes initiated by IR-laser- 
induced absorption. Annual progress report, January 1, 1981- 
December 31, 1981 (CH + Oz; Cs + NO), 6:23998 
(DOE/ER/04695—T1) 

Trapped hydrogen atoms, deuterium atoms, and methyl 
radicals in CH, and CD, at 5 to 50 K. Yields from 
photolysis of HX and from radiolysis; decay mechanisms; 
reactions with O2 and CO, 6:23995 

Reduction 
O2 reduction on platinum catalysts in H3PO,. Final report, 
6:23698 (EPRI-EM—1814) 
Toxicity 
Pulmonary fibrosis: a possible mechanism, 6:24407 
OXYGEN 16 REACTIONS 
Compound-Nucleus Reactions 

Search for a-decay of high-spin isomers in rare-earth nuclei 
using a decay-in-flight technique, 6:24504 
(DOE/OR/00033—T5) 

Four-Nucleon Transfer Reactions 

Resonant structures in heavy-ion reactions, 6:24501 (CONF- 

801111—41) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN PLANTS 
Specifications 

Demonstration plant engineering and design. Phase I. The 
Pipeline Gas Demonstration Plant, 6:23018 
(DOE/ET/13060—T3(Vol.4)) 

OZONE 
Aerial Monitoring 

Project Da Vinci: a study of long-range air pollution using a 
balloon-borne Lagrangian measurement platform. Volume I. 
Overview and data analysis. Final report, 6:24137 (SAND— 
78-0403(V ol. 1)) 

Atmospheric Chemistry 

Sources of ozone and sulfate in northeastern United States. 

Final report, 6:24125 (DOE/EV/04501—T1) 
Biological Effects 

Effects of environmental pollutants on steroid hormone 
mechanisms, 6:24374 (LBL—11700) 

Hormone studies in rats exposed to environmental pollutants, 
6:24375 (LBL—11700) 

Role of proteases and antiproteases in the pathogenesis of 
pollutant-exposed lung damage, 6:24378 (LBL—11700) 

Pollution Sources 

Sources of ozone and sulfate in northeastern United States. 

Final report, 6:24125 (DOE/EV/04501—T1) 
Removal 
Ozone depletion calculations, 6:24140 (UCRL—85814) 


P 


PACIFIC NORTHWEST REGION 
See also ALASKA 
IDAHO 
OREGON 
Power Demand 
Choosing an electrical energy future for the Pacific Northwest: 
an alternative scenario, 6:23660 (DOE/CS/10045—T2) 


PASSIVE SOLAR HEATING SYSTEMS 
Reviews 


Power Generation 
Choosing an electrical energy future for the Pacific Northwest: 
an alternative scenario, 6:23660 (DOE/CS/10045—T2) 
PACKED BED 
Packed-bed letdown system (Coal liquefaction plants), 6:22997 
(CONF-810607—3) 
PADUCAH PLANT 
Air Pollution 
Environmental monitoring report: United States Deparment of 
Energy Paducah Gaseous Diffusion Plant, 6:23218 (KY— 
717) 
Radioactivity 
Environmental monitoring report: United States Deparment of 
Energy Paducah Gaseous Diffusion Plant, 6:23218 (KY— 
717) 
Site Surveys 
Environmental monitoring report: United States Deparment of 
Energy Paducah Gaseous Diffusion Plant, 6:23218 (KY— 
717) 
Water Pollution 
Environmental monitoring report: United States Deparment of 
Energy Paducah Gaseous Diffusion Plant, 6:23218 (KY— 
717) 
PALLADIUM 
Catalytic Effects 
Kinetics of catalyzed tritium oxidation in air at ambient 
temperature, 6:23215 
Ion Collisions 
Reversibility effects in disordered and ordered solids leading to 
scattered-ion yield enhancements near 180°, 6:24443 (CONF- 
810231—2) 
PALLADIUM HYDRIDES 
Superconductivity 
Review of recent literature on palladium hydrides. Technical 
report, 6:23891 (AD-A—088543) 
PAPER 
Enzymatic Hydrolysis 
Adsorption and recovery of cellulases during hydrolysis of 
newspaper, 6:23299 
Refining 
Assessment and reduction of the power consumption in 
refining paper stock, 6:23779 
PAPER INDUSTRY 
Energy Demand 
Process model of the US pulp and paper industry, 6:23767 
(BNL—S51142) 
Energy Management 
Energy management in the paper industry, 6:23792 
Energy Models 
Process model of the US pulp and paper industry, 6:23767 
(BNL—51142) 
Energy Policy 
Energy management in the paper industry, 6:23792 
PARABOLIC TROUGH COLLECTORS 


Ideal light concentrators with reflector gaps (Patent), 6:23376 
PARAHO PROCESS 
Environmental Effects 
Oil shale surface retorting: Environmental Characterization 
Information Report, 6:23156 (DOE/EP—0015) 
PARTICLE TRACKS 
Mathematical Models 
Radiological physics and chemistry, 6:23994 (LBL—11700) 
PASSIVE SOLAR COOLING SYSTEMS 
Design 
Comprehensive planning for passive solar architectural retrofit. 
Masters’ thesis, 6:23349 (AD-A—088660) 
Reviews 
Tutorial lecture on passive solar heating and cooling, 6:23369 
PASSIVE SOLAR HEATING SYSTEMS 
Design 
Comprehensive planning for passive solar architectural retrofit. 
Masters’ thesis, 6:23349 (AD-A—088660) 
Performance 
Using the sun and waste wood to heat a central Ohio home. 
Final technical report, 6:23358 (DOE/RS5/10146—2) 
Reviews 
Tutorial lecture on passive solar heating and cooling, 6:23369 





Reviews 


PBF REACTOR 
In Pile Loops 
Preliminary reactor physics calculations for Exxon LWR fuel 
testing in the power burst facility, 6:23554 (EGG-PHYS— 
5443) 
Reactor Kinetics 
Preliminary reactor physics calculations for Exxon LWR fuel 
testing in the power burst facility, 6:23554 (EGG-PHYS— 
5443) 
PDX DEVICES 
Constructi 


ion 
Assembly of the PDX device, 6:24616 
Control Systems 
Design and testing of the PDX gas injection system control 
electronics, 6:24634 
Data Acquisition Systems 
Data acquisition on PLT and PDX, 6:24620 
Electronic Circuits 
Analysis and simulation of the PLT/PDX ohmic heating 
current reversal system, 6:24795 
Gas Injection 
Design and testing of the PDX gas injection system control 
electronics, 6:24634 
Joule Heating 
Analysis and simulation of the PLT/PDX ohmic heating 
current reversal system, 6:24795 
Magnet Coils 
Fatigue testing of the PDX toroidal field coil joint, 6:24663 
Finite element idealization and analysis of the PDX tokamak 
coil and frame structure, 6:24717 
PDX power test results, 6:24677 
Special analysis problems associated with the PDX tokamak 
structural analysis, 6:24718 
Mathematical Models 
Contribution of computer graphics to the finite-element 
analysis of the PDX tokamak, 6:24610 
Mechanical Structures 
Design of a flexible work platform and balcony for the 
Princeton PDX, 6:24814 
Special analysis problems associated with the PDX tokamak 
structural analysis, 6:24718 
Neutral Atom Beam Injection 
Thermal analysis of multi-aperture ion accelerating electrodes 
for PDX injectors, 6:24789 
Neutral Beam Sources 
Design of upgrades to the PLT neutral beam injectors for use 
on PDX and ISX-B, 6:24793 
ORNL/PPPL 6-MW Neutral Beam Project: overview, 6:24792 
ORNL prototype PDX neutral beam injection system, 6:24784 
Structural analysis of ion accelerators for PDX neutral beam 
injectors, 6:24790 
Plasma Diagnostics 
Single-point Thomson scattering experiments on PDX--an 
overview, 6:24573 
Some mechanical aspects of a fast ion diagnostic apparatus for 
PDX, 6:24574 
User-oriented data acquisition and control system, 6:24575 
Power Systems 
PDX neutral beam electrical power system, 6:24759 
PDX pulse discharge cleaning electrical system, 6:24764 
Thermodynamic Properties 
Thermal analysis of multi-aperture ion accelerating electrodes 
for PDX injectors, 6:24789 
PEARL SPAR 
See DOLOMITE 
PENICILLAMINE 
Biological Effects 
Use of implanted minipumps to study the effects of chelating 
drugs on renal ® Ni clearance in rats, 6:24361 
PENNSYLVANIA 
Fossil-Fuel Power Plants 
Northeast Regional environmental impact study: waste disposal 
technical report, 6:23047 (DOE/RG—0058) 
PENTADIENES 
Fluorescence 
Fluorescence in alkali-metal salts of some acyclic, resonance- 
stabilized carbanions (Lithium and potassium salts of 1,3- 
diphenylpropene and 1,5-diphenylpentadiene), 6:23978 
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PENTANE 
Chemical Reactions 
Reactions of H atoms with dissolved alkanes, O2, and CO in 
Xe matrices at 4 to 50 K, 6:23990 
Phase Studies 
Displacement of oil by carbon dioxide, 6:23095 
(DOE/BETC/IC—80/3(Vol.3)) 
PERITONEUM 
Delayed Radiation Effects 
Mesothelioma relative to asbestos, radiation, and 
methylcholanthrene (Rats; x-ray), 6:24346 
PEROVSKITE 
Crystal Structure 
Effects of nuclear radiation on the crystal structures of 
zirconolite and perovskite, 6:23951 (UCRL—15347) 
Physical Radiation Effects 
Effects of nuclear radiation on the crystal structures of 
zirconolite and perovskite, 6:23951 (UCRL—15347) 
Radiation Effects 
Lead isotopic studies of zirconolite and perovskite and their 
implications for long range SYNROC stability, 6:23952 
(UCRL— 15347) 
PERSONNEL DOSIMETRY 


See also NEUTRON DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 


Current personnel dosimetry practices at DOE facilities, 
6:24343 (PNL—3538) 
Passive detectors, 6:24354 
Information Systems 
Overview of DOE Radiation Exposure Information Reporting 
System (REIRS), 6:24420 (PNL—3450) 
Thermoluminescent Dosemeters 
Radiation accident dosimetry, 6:23224 
PERYLENE 
Electric Conductivity 
Electronic phenomena at high pressure, 6:24446 
(DOE/ER/01198—1350) 
PESTICIDES 
Health Hazards 
Fort Hall Russet chemical fire, 6:24418 (EGG-SD—5420) 
PETRA STORAGE RING 
Radiation Detectors 
First year of MARK-J at Petra, 6:24451 (CONF-790885—) 
Target Chambers 
First year of Mark-J at PETRA, 6:24091 
PETROCHEMICAL FEEDSTOCKS 
See CHEMICAL FEEDSTOCKS 
PETROLEUM 


See also OIL WELLS 
SHALE OIL 


Availability 
Current developments affecting future availability of oil and 
gas in the free world, 6:23129 (UCRL—53129) 
Biological Effects 
Effects of the Zoe Colocotroni oil spill on infaunal 
communities associated with mangroves, 6:24369 (CONF- 
800273—) 
Combustion 
Experimental investigation of synfuel spray characteristics and 
combustion dynamics. Quarterly technical progress report, 
January 1-March 31, 1981, 6:23141 (DOE/PC/30299—T3) 
Density 
Laboratory study to determine physical characteristics of 
heavy oils after CO: saturation, 6:23136 (DOE/BETC/IC— 
80/3(Vol.3)) 
Distillation 
Comparison of sequential flash and conventional crude oil 
distillation processes, 6:23126 (DOE/EC/01584—4) 
Energy Policy 
Canada’s new national energy program on oil and gas: what 
are the main provisions. What are the reactions so far, 
6:23135 (UCID—19052) 
Enhanced Recovery 
Economics of enhanced oil recovery. Final report, 6:23122 
(DOE/ET/12072—2) 
Heavy Oil Program. Quarterly report, 1 July-30 September 
1980, 6:23124 (SAND—81-0578) 
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Environmental Impact Statements 
Final environmental impact statement. Prudhoe Bay Oil Field 
Water-Flood Project, Prudhoe Bay, North Slope Borough, 
Alaska, 6:24236 
Imports 
International energy indicators, 6:23123 (DOE/IA—0010/11) 
Inventories 
International energy indicators, 6:23123 (DOE/IA—0010/11) 
Phase Studies 
Phase behavior of Appalachian crudes with carbon dioxide: 
single and multiple contact mixtures, 6:23104 
(DOE/BETC/IC—80/3(Vol.3)) 
Physical Properties 
Laboratory study to determine physical characteristics of 
heavy oils after CO2 saturation, 6:23136 (DOE/BETC/IC— 
80/3(Vol.3)) 
Production 
International energy indicators, 6:23123 (DOE/IA—0010/11) 
Solubility 
Carbon dioxide for the recovery of crude oil, 6:23103 
(DOE/BETC/IC—80/3(Vol.3)) 
Transport 
Draft environmental impact statement. Mapco’s Rocky 
Mountain liquid hydrocarbons pipeline, 6:24200 
Viscosity 
Laboratory study to determine physical characteristics of 
heavy oils after CO2 saturation, 6:23136 (DOE/BETC/IC— 
80/3(Vol.3)) 
PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
See also OIL FIELDS 
Information Systems 

Computerized procedure for data validation and resource 
calculation for oil reservoirs. Final report. GURC Report 
No. 177, 6:23119 (DOE/ET/10145—65) 

Leases 

Draft environmental impact statement: proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore Southern 
California. Volume 1 of 2, 6:23133 

Draft environmental impact statement: proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore Southern 
California. Volume 2 of 2, 6:23134 

Leasing 
Accounting for net profit share leases, 6:23128 (LA—8857-MS) 
PETROLEUM INDUSTRY 
Financial Data 

Financial reporting system outline of key issues in the energy 

industries, 6:23632 (DOE/EIA/10752—T1) 
Solar Process Heat 

Application of solar energy for the generation and supply of 
industrial-process low-to intermediate-pressure steam ranging 
from 300°F-550°F (high-temperature steam). Final report, 
September 30, 1978-June 30, 1979, 6:23352 
(DOE/CS/32196—T1) 

PETROLEUM PRODUCTS 
See also GASOLINE 
Cost 

Residential energy-consumption survey: 1978-1980 
consumption and expenditures. Part II. Regional data, 
6:23709 (DOE/EIA—0262/2) 

Residential energy-consumption survey: 1979-1980 
consumption and expenditures. Part I. National data 
(including conservation), 6:23708 (DOE/EIA—0262/1) 

Imports 

International energy indicators, 6:23123 (DOE/IA—0010/11) 
Inventories 

International energy indicators, 6:23123 (DOE/IA—0010/11) 
Prices 

Residential energy-consumption survey: 1979-1980 
consumption and expenditures. Part I. National data 
(including conservation), 6:23708 (DOE/EIA—0262/1) 

Production 
International energy indicators, 6:23123 (DCE/IA—0010/11) 


PETROLEUM REFINERIES 
Air Pollution Control 
Assessment of atmospheric emissions from petroleum refining: 
Volume 4. Appendices C, D, and E. Final report Mar 76-Jun 
79, 6:23127 (PB—81-103830) 
Energy Audits 
Efficient energy audit technology for process plants, 6:23787 
Pressure Vessels 
Alloy evaluation for fossil fuel process plants: liquefaction, 
6:23031 (IS-M—322) 
Site Selection 
Atlantic coast ecological inventory. user’s guide and 
information base. Final report, 6:24174 (PB—81-102964) 
Tanks 
Energy conservation through the use of storage tank 
insulation: a case history of the Sun Petroleum Products 
Company's Marcus Hook Refinery insulating experiences, 
6:23788 
PETROLEUM RESIDUES 
Chemica! Analysis 
Composition of petroleum heavy ends--2. characterization of 
compound types in petroleum >675/degree/c residues, 
6:23139 
Chemical Composition 
Composition of petroleum heavy ends--1. separation of 
petroleum >675/degree/C residues, 6:23138 
Composition of petroleum heavy ends--3. comparison of the 
composition of high-boiling petroleum distillates and 
petroleum >675/degree/c residues, 6:23140 
Chemical Properties 
Composition of petroleum heavy ends--3. comparison of the 
composition of high-boiling petroleum distillates and 
petroleum >675/degree/c residues, 6:23140 
Separation Processes 
Composition of petroleum heavy ends--1. separation of 
petroleum >675/degree/C residues, 6:23138 
PETROLEUM SULFONATES 
Phase Studies 
Phase boundary curves in toluene, 1-butanol, and aqueous 
sodium alkylbenzenesulfonate systems, 6:23982 
PH VALUE 
Biological Effects 
Variation of photosynthesis in Elodea densa with pH and/or 
high CO» concentrations, 6:24408 
PHAGES 
See BACTERIOPHAGES 
PHARMACEUTICALS 
See DRUGS 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHENOL 
Recovery 
Laboratory support for H-Coal Project. Phase III. Monthly 
progress report No. 69, April 1981, 6:23005 
(DOE/ET/10152—T5) 
PHENOLS 
See also PHENOL 
Chemical Reactions 
Fossil energy program. Progress report for March 1981, 
6:22995 (ORNL/TM—7795) 
Production 
Upgrading of coal-hydrocarbonization liquids, 6:23033 (LBL— 
12463) 
PHI-1019 RESONANCES 
Particle Decay 
Recent results of experiments at VEPP-2M, 6:24465 (CONF- 
790885—) 
PHORBOL ESTERS 
Toxicity 
Effects of 12-O-tetradecanoylphorbol-13-acetate and mezerein 
on epidermal ornithine decarboxylase activity, isoproterenol- 
stimulated levels of cyclic adenosine 3’:5’-monophosphate, 
and induction of mouse skin tumors in vivo, 6:24257 
Inhibition of phorbol ester-induced polyamine accumulation in 
mouse epidermis by anti-inflammatory steroid, 6:24403 





PHOSPHORUS 
Toxicity 


PHOSPHORUS 
Emission 


y 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX—163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) “ 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

PHOTOACOUSTIC SPECTROSCOPY 

Laser photoacoustic spectroscopy of high vibrational 

overtones, 6:23989 (LBL—12523) 
PHOTOANODES 
Stabilization 

Electrochemical photovoltaic cells stabilization and 
optimization of II-VI semiconductors. Third technical 
progress report, 1 October 1980 to 31 December 1980, 
6:23291 (SERI/PR—9276-T2) 

PHOTOCHEMICAL ENERGY STORAGE 

Solar photochemistry, 6:23306 

PHOTOCHEMICAL OXIDANTS 
Biological Effects 

Oxidant air pollution: estimated effects on US vegetation in 

1969 and 1974, 6:24368 (BNL—51327) 
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Economic Impact 
Oxidant air pollution: estimated effects on US vegetation in 
1969 and 1974, 6:24368 (BNL—S51327) 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
Inhibition 
Mechanism of specific inhibition of phototropism by 
phenylacetic acid in corn seedling, 6:24388 
PHOTOELECTROCHEMICAL CELLS 


See also PHOTOELECTROLYTIC CELLS 
PHOTOGALVANIC CELLS 


Photoanodes ° 
Electrochemical photovoltaic cells stabilization and 
optimization of II-VI semiconductors. Third technical 
progress report, 1 October 1980 to 31 December 1980, 
6:23291 (SERI/PR—9276-T2) 
Semiconductor Materials 
Electrochemical photovoltaic cells stabilization and 
optimization of II-VI semiconductors. Third technical 
progress report, 1 October 1980 to 31 December 1980, 
6:23291 (SERI/PR—9276-T2) 
PHOTOELECTROLYTIC CELLS 
Photoanodes 
Visible light-driven generation of chlorine and bromine. 
photooxidation of chloride and bromide in aqueous solution 
at illuminated n-type semiconducting molybdenum diselenide 
and molybdenum disulfide electrodes. Technical report, 
6:23268 (AD-A—088606) 
PHOTOELECTRON SPECTP:OSCOPY 
Measuring Methods 
Current research at NBS using synchrotron radiation at SURF- 
II, 6:24440 (CONF-801111—42) 
PHOTOGALVANIC CELLS 
Photochemistry 
Visible light-induced electron ejection from anions, 6:23270 
(DOE/ER/05528—28) 
PHOTON-MOLECULE COLLISIONS 
Dissociation 
Theoretical study of state-to-state collisions. Final scientific 
report 1 may 79-30 apr 80, 6:24435 (AD-A—088746) 
PHOTON-PHOTON INTERACTIONS 
Equivalent-Photon Approximation 
Equivalent-photon approximation for virtual yy interactions, 
6:24491 
Jet Model 
Jet production in e* e~ initiated photon-photon collisions, 
6:24483 
Pair Production 
Results from the PLUTO experiment, 6:24482 
Particle Production 
vy experiments at DCI, 6:24484 
Results on two-photon interactions from Mark II at SPEAR, 
6:24485 
Two-photon structure function as a test of QCD, 6:24492 
PHOTONS 
Energy Transfer 
Momentum exchange by photons in an absorbing and 
scattering medium, 6:24512 (UCID—19064) 
Momentum Transfer 
Momentum exchange by photons in an absorbing and 
scattering medium, 6:24512 (UCID—19064) 
PHOTOPRODUCTION 
Tagged Photon Method 
Photoproduction: total cross sections and vector mesons, 
6:24462 (CONF-790885—) 
PHOTOSYNTHESIS 
Biomimetic Processes 
Comparison of ultrafast electron transfers in porphyrin-quinone 
and Mg/free-base diporphyrin molecules: mimicking 
photosynthetic charge separations, 6:23269 (BNL—29637) 
Electron Transfer 
Comparison of ultrafast electron transfers in porphyrin-quinone 
and Mg/free-base diporphyrin molecules: mimicking 
photosynthetic charge separations, 6:23269 (BNL—29637) 


Hierarchical set of models for estimating the effects of air 
pollution on vegetation, 6:24120 (UCRL—85367) 
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PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
Quality Assurance 
Evaluation of conventional electric power generating industry 
quality assurance and reliability practices, 6:23316 
(SERI/TR—742-784) 
Reliability 
Evaluation of conventional electric power generating industry 
quality assurance and reliability practices, 6:23316 
(SERI/TR—742-784) 
PHOTOVOLTAIC POWER SUPPLIES 
Design 
Design of photovoltaic systems for residential applications, 
6:23315 (SAND—81-1241C) 
Experience from DOE photovoltaic grant projects, 6:23311 
(CONF-810509—38) 
Photovoltaic systems design and performance, 6:23317 
Electric Batteries 
Laboratory evaluation of a Pilot Cell Battery Protection 
System for photovoltaic applications, 6:23314 
(DOE/NASA/20485—7) 
Lead-Acid Batteries 
Development of a maintenance-free 100 ampere-hour lead-acid 
battery for deep discharge photovoltaic applications, 6:23620 
(SAND—81-7120C) 
Operation 
Experience from DOE photovoltaic grant projects, 6:23311 
(CONF-810509—38) 
Technology Assessment 
Photovoltaic-system development status, 6:23310 (CONF- 
810509—37) 
PHYSICAL EFFORT 
See EXERCISE 
PHYTOPLANKTON 
See also ALGAE 
Dynamics 
Dynamics of cadmium-stressed plankton communities, 6:24401 
PILOT PLANTS 
Construction 
EDS coal liquefaction process development. Phase IV. 
Construction of Exxon coal liquefaction pilot plant. Final 
report, 6:22998 (DOE/ET/10069—T4) 


EDS coal liquefaction process development. Phase IV. 
Construction of Exxon coal liquefaction pilot plant. Final 
report, 6:22998 (DOE/ET/10069—T4) 

PINS (FUEL) 
See FUEL PINS 
PION-KAON INTERACTIONS 
Partial Waves 

Observation of new resonance structure in the natural spin 

parity strange meson system, 6:24478 (SLAC-PUB—2729) 
Scattering Amplitudes 

Observation of new resonance structure in the natural spin 

parity strange meson system, 6:24478 (SLAC-PUB—2729) 
PION-NUCLEON INTERACTIONS 
Sigma Model 

Partially conserved axial-current, noncanonicality and the 

sigma commutator, 6:24488 (DOE/ER/05126—T2) 
PIONS 
Diffraction Models 

Pion and kaon dissociation in the nuclear Coulomb field, 

6:24474 (CONF-790885—) 


Dosimetry of pions, 6:24301 
Form Factors 
Recent results of experiments at VEPP-2M, 6:24465 (CONF- 
790885—) 
Photoproduction 
Recent photoproduction results from the Fermilab broad band 
beam, 6:24463 (CONF-790885—) 
Results from high energy photoproduction at the CERN SPS, 
6:24464 (CONF-790885—) 
Radiobiology 
Radiobiological effects of pions, 6:24356 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 


PLASMA 
Charged-Particle Transport 


PIPELINES 


See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 


Environmental Impact Statements 
Trailblazer Pipeline System from Uinta County, Wyoming to 
Gage County, Nebraska. Final environmental impact 
statement, 6:24233 
Environmental Impacts 
Draft environmental impact statement. Mapco’s Rocky 
Mountain liquid hydrocarbons pipeline, 6:24200 
Thermal Insulation 
Insulation of mechanical systems, 6:23738 
PIPES 
Thermal Insulation 
Insulation of mechanical systems, 6:23738 
PITTSBURGH OXYDESULFURIZATION PROCESS 
Economics 
Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 
Flowsheets 
Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 
PITUITARY GLAND 
Irradiation 
Pituitary irradiation program, 6:24329 (LBL—11700) 
Local Irradiation 
Diabetes research, 6:24331 (LBL—11700) 
Recent advances in pituitary research, 6:24330 (LBL—11700) 
Neoplasms 
Pituitary irradiation program, 6:24329 (LBL—11700) 
PITUITARY HORMONES 
Biological. Functions 
Lipotropin and endorphin research, 6:24286 (LBL—11700) 
Radioimmunoassay 
Lipotropin and endorphin research, 6:24286 (LBL—11700) 
PLANNED COMMUNITIES 
Energy Conservation 
Overview of energy-conserving development planning and 
design techniques based on five case studies, 6:23799 
(ANL/CNSV-TM—59) 
Land Use 
Overview of energy-conserving development planning and 
design techniques based on five case studies, 6:23799 
(ANL/CNSV-TM—59) 
PLANT GROWTH 
G Codes 
Hierarchical set of models for estimating the effects of air 
pollution on vegetation, 6:24120 (UCRL—85367) 
PLANTS 
See also ALGAE 
CITRUS 
CONIFERS 
COTTON PLANTS 
GRASS 
HERBS 
LILIUM 
TUMBLEWEEDS 
Radioactivity 
Soil and vegetation, 6:24181 (PNL—3728) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONAL PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
LASER-PRODUCED PLASMA 
Charged-Particle Transport 
Interaction of charged reaction products with opalescent 
fluctuations, 6:24536 (CONF-790866—) 
Summary of the working group on particle transport, 6:24541 
(CONF-790866—) 
Techniques for measuring the alpha-particle distribution in 
magnetically confined plasmas, 6:24539 (CONF-790866—) 





PLASMA 
Energy Losses 


Energy Losses 
Studies of autoionizing states relevant to dielectronic 
recombination. Progress report for the third year, 6:24553 
(DOE/ER/10376—T1) 
Recombination 
Studies of autoionizing states relevant to dielectronic 
recombination. Progress report for the third year, 6:24553 
(DOE/ER/10376—T1) 
Thermonuclear Ignition 
Summer school on physics of plasmas close to thermonuclear 
conditions, 6:24537 (CONF-790866—) 
Transport Theory 
Traverse transport processes of charged particle systems in a 
strong magnetic field: (I) quantum theory, 6:24545 (CONF- 
790866—) 
PLASMA CONFINEMENT 
Current induction and decay in cryogenic rings, 6:24571 
Particle-confinement criteria for axisymmetric field-reversed 
magnetic configurations, 6:24549 (CONF-810450—1) 
PLASMA DIAGNOSTICS 
General arrangement of diagnostics on TFTR, 6:24572 
Atomic Beams 
Techniques for measuring the alpha-particle distribution in 
magnetically confined plasmas, 6:24539 (CONF-790866—) 
Far Infrared Radiation 
FIR scattering measurements from laboratory plasmas, 6:24562 
Fluorescence 
Developments in laser based diagnostic techniques, 6:23685 
(DOE/ET/11056—T3) 
Laser Radiation 
Dark-field study of rear-side density structure in laser- 
accelerated foils, 6:24561 (NRL-MR—4530) 
Laser Spectroscopy 
Developments in laser based diagnostic techniques, 6:23685 
(DOE/ET/11056—T3) 
Light Scattering 
Developments in laser based diagnostic techniques, 6:23685 
(DOE/ET/11056—T3) 
Optical Equipment 
Single-point Thomson scattering experiments on PDX--an 
overview, 6:24573 
Some mechanical aspects of a fast ion diagnostic apparatus for 
PDX, 6:24574 
Raman Effect 
Unified spontaneous Raman and CARS system, 6:23686 
(DOE/ET/11056—T3) 
Thomson Scattering 
Status of submillimeter-wave Thomson scattering ion 
temperature diagnostic implementation in Alcator C, 6:24569 
Study of plasma convection and wall interactions in magnetic- 
confinement systems. Progress report, October 1, 1980- 
September 30, 1981, 6:24558 (DOE/ET/53018—8) 
User-oriented data acquisition and control system, 6:24575 
Ultraviolet Spectrometers 
Techniques for measuring the alpha-particle distribution in 
magnetically confined plasmas, 6:24539 (CONF-790866—) 
X-Ray Spectroscopy 
Optimizing pulse-pileup detection for soft-x-ray spectroscopy, 
6:24564 (PPPL—1763) 
PLASMA DRIFT 
Study of plasma convection and wall interactions in magnetic- 
confinement systems. Progress report, October 1, 1980- 
September 30, 1981, 6:24558 (DOE/ET/53018—8) 
PLASMA GUNS 
Magnetic Field Reversal 
Study of the equilibrium and decay of compact toroids 
generated by a magnetized co-axial plasma gun, 6:24592 
(UCRL—85912) 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
Power supply system for NBI ion sources of Heliotron E 
device, 6:24747 
Alpha Particles 
Parametric study of alpha-particle heating in tokamaks, 6:24533 
(CONF-790866—) 
Plasma ion heating and energy loss from alpha-particle micro- 
instabilities, 6:24552 (CONF-810606—34) 
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Mathematical Models 
Plasma ion heating and energy loss from alpha-particle micro- 
instabilities, 6:24552 (CONF-810606—34) 
PLASMA INSTABILITY 
Practical method for analyzing the feedback control of the 
position of a tokamak plasma, 6:24576 
PLASMA PRODUCTION 
Study on a rectangular plasma generator for extracting 30 
A/10 sec ion beams, 6:24776 
PLASMA WAVES 
Cat-D version of SAFFIRE--potential and problems, 6:24775 
PLASTIC SCINTILLATION DETECTORS 
Performance 
Tritium suface contamination: the special problem, 6:24107 
PLASTICS 
Energy Analysis 
Role of plastics in energy conservation, 6:23702 
Energy Efficiency 
Role of plastics in energy conservation, 6:23702 
Uses 
Role of plastics in energy conservation, 6:23702 
Weathering 
Survey of long-term durability of fiberglass-reinforced plastic 
structures, 6:23404 (DOE/NASA/9549—1) 
PLATINUM 
Catalytic Effects 
Kinetics of catalyzed tritium oxidation in air at ambient 
temperature, 6:23215 
O» reduction on platinum catalysts in H3PO,. Final report, 
6:23698 (EPRI-EM—1814) 
Dissolution 
O, reduction on platinum catalysts in HsPO,. Final report, 
6:23698 (EPRI-EM— 1814) 
Ion Collisions 
Reversibility effects in disordered and ordered solids leading to 
scattered-ion yield enhancements near 180°, 6:24443 (CONF- 
810231—2) 
Mutagen Screening 
Mutagenic and toxic effects of ruthenium, 6:24397 
Toxicity 
Mutagenic and toxic effects of ruthenium, 6:24397 
PLATINUM BASE ALLOYS 
Creep 
238Py fuel form processes. Quarterly report, July-September 
1980, 6:23237 (DPST—80-128-3) 
Ruptures 
238Pu fuel form processes. Quarterly report, July-September 
1980, 6:23237 (DPST—80-128-3) 
PLEURA 
Delayed Radiation Effects 
Mesothelioma relative to asbestos, radiation, and 
methylcholanthrene (Rats; x-ray), 6:24346 
PLT DEVICES 
(Princeton Large Torus.) 
PLT stellarator proposal, 6:24636 
Data Acquisition Systems 
Data acquisition on PLT and PDX, 6:24620 
Electrical Equipment 
SF-EF rectifier upgrade study, 6:24803 
Electronic Circuits 
Analysis and simulation of the PLT/PDX ohmic heating 
current reversal system, 6:24795 
High-Frequency Heating 
Wide bandwidth phase monitor for PLT rf heating, 6:24794 
Joule Heating 
Analysis and simulation of the PLT/PDX ohmic heating 
current reversal system, 6:24795 
Measuring Instruments 
Wide bandwidth phase monitor for PLT rf heating, 6:24794 
PLUMBING 
Thermal Insulation 
Insulation of mechanical systems, 6:23738 
PLUMES 
Aerial Monitoring 
Environmental measurements of power plant cooling tower 
and stack plumes. Final report, 6:23427 (DOE/EV/02463— 
6) 
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Atmospheric Chemistry 
Environmental measurements of power plant cooling tower 
and stack plumes. Final report, 6:23427 (DOE/EV/02463— 
6) 
Diffusion 
Puff-plume atmospheric deposition model for use at SRP in 
emergency-response situations, 6:24145 (DP—1595) 


Environmental measurements of power plant cooling tower 
and stack plumes. Final report, 6:23427 (DOE/EV/02463— 
6) 
Environmental Transport 
Environmental measurements of power plant cooling tower 
and stack plumes. Final report, 6:23427 (DOE/EV/02463— 
6) 
PLUTONIUM 
Adsorption 
Sorption-desorption studies on tuff III. A continuation of 
studies with samples from Jackass Flats and Yucca 
Mountain, Nevada, 6:23219 (LA—8747-MS) 
Radioecological Concentration 
Plutonium in surface soil near the southwestern boundary of 
the Hanford project, 6:24179 (PNL—3647) 
PLUTONIUM 237 
Chelating Agents 
Removal of 2”*Pu(IV) from mice by tetrameric 
catechoylamides: initial results for 3,4,3-LICAMC, 6:24332 
(LBL—11700) 
PLUTONIUM 238 
Chelating Agents 
Removal of ?7*Pu(1V) from mice by tetrameric 
catechoylamides: initial results for 3,4,3-LICAMC, 6:24332 
(LBL—11700) 
Radioisotope Heat Sources 
Space nuclear safety and fuels program. Progress report, 
February 1980, 6:23238 (LA—8865-PR) 
PLUTONIUM 239 
Chelating Agents 
Removal of ?”*Pu(IV) from mice by tetrameric 
catechoylamides: initial results for 3,4,3-LICAMC, 6:24332 
(LBL—11700) 
Uptake 
Dynamics of radionuclide exchange in the calcareous algae 
Halimeda at Enewetak Atoll, 6:24347 
PLUTONIUM 240 
Uptake 
Dynamics of radionuclide exchange in the calcareous algae 
Halimeda at Enewetak Atoll, 6:24347 
PLUTONIUM DIOXIDE 
Hot Pressing 
238Py fuel form processes. Quarterly report, July-September 
1980, 6:23237 (DPST—80-128-3) 
PLUTONIUM ISOTOPES 
Mass Spectroscopy 
Portable, solid-source, quadruple MS for rapid assay of U and 
Pu, 6:23226 (CONF-810548—7) 
Radionuclide Migration 
Predicting radionuclide leaching from root zone soil for 
assessment applications, 6:24175 (CONF-810606—44(Draft)) 
PLUTONIUM PRODUCTION REACTORS 


Heavy water and nonproliferation, 6:23227 (DOE/ET/33007— 
6) 


PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Pressure Drop 
Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 
POLARONS 
Photoluminescence 
Temporal decay of the optically induced properties of a small- 
polaronic solid, 6:24519 (SAND—81-1268C) 
POLLUTANTS 
Metabolism 
Cell biology program, 6:24373 (LBL—11700) 


POPULATION DYNAMICS 
S Codes 


POLLUTION CONTROL 


See also AIR POLLUTION CONTROL 
NOISE POLLUTION CONTROL 
Cost 


Tradeoffs of energy conservation and environmental quality, 
6:23769 (CONF-801076—3) 
Energy Demand 
Tradeoffs of energy conservation and environmental quality, 
6:23769 (CONF-801076—3) 
POLLUTION CONTROL EQUIPMENT 


See also AIR FILTERS 
CATALYTIC CONVERTERS 
INERTIAL SEPARATORS 
SCRUBBERS 


Evaluation 
Evaluation of particulate control devices for 
magnetohydrodynamic power plants, 6:23674 (CONF- 
800608—S) 
Performance 
Measurement and control of air pollution produced by 
highway construction. Final report, 6:24063 (PB—81-104325) 
POLLUTION REGULATIONS 
Economic Impact 
Economic growth in northeastern Illinois and air quality 
standards, 6:24170 
POLONIUM ISOTOPES 
Radionuclide Migration 
Predicting radionuclide leaching from root zone soil for 
assessment applications, 6:24175 (CONF-810606—44(Draft)) 
POLORIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLYAMIDES 
Viscosity 
Polyacrylamide polymer viscosity as a function of brine 
composition, 6:23117 (DOE/BETC/RI—80/12) 
POLYCYCLIC AROMATIC HYDROCARBONS 
See also 3-METHYLCHOLANTHRENE 
Gas Chromatography 
Workplace air sampling at coal-conversion facilities, 6:23053 
(CONF-801039—11) 
Mass Spectroscopy 
Workplace air sampling at coal-conversion facilities, 6:23053 
(CONF-801039—11) 
Toxicity 
Effects of weak or non-carcinogenic polycyclic hydrocarbons 
on 7,12-dimethylbenz(a)anthracene and benzo(a)pyrene skin 
tumor-initiation, 6:24406 
POLYENES 
Absorption Spectra 
Spectroscopy of polyenes. IV. Absorption and emission 
spectral properties of polyene alcohols related to retinol as 
homologues, 6:23984 
Fluorescence 
Spectroscopy of polyenes. IV. Absorption and emission 
spectral properties of polyene alcohols related to retinol as 
homologues, 6:23984 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYSACCHARIDES 


See also CELLULOSE 
LIPOPOL YSACCHARIDES 


Molecular Structure 
General and sensitive chemical method for sequencing the 
glycosyl residues of complex carbohydrates, 6:23985 
Structural Chemical Analysis 
General and sensitive chemical method for sequencing the 
glycosyl residues of complex carbohydrates, 6:23985 
PONDS (COOLING) 
See COOLING PONDS 
POOL BOILING 
Pool boiling helium heat transfer in typical conductor packs, 
6:24013 
POPULATION DYNAMICS 
S Codes 
Hierarchical set of models for estimating the effects of air 
pollution on vegetation, 6:24120 (UCRL—85367) 





POSITION SENSITIVE DETECTORS 
S Codes 


POSITION SENSITIVE DETECTORS 
Performance 

Position sensitive counter development at the linac, 6:24104 
(UCID— 19046) 

POSITRON COMPUTED TOMOGRAPHY 
Design 

Instrumentation for three-dimensional tomography, 6:24283 

(LBL—11700) 
Uses 
Instrumentation for three-dimensional tomography, 6:24283 
(LBL—11700) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Distribution 

Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—1i53- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX— 154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX—163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBK— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX— 166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 
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National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

POTASSIUM 40 
Biological Accumulation 
Wildlife, 6:24215 (PNL—3728) 
POTASSIUM CARBONATES 
Catalytic Effects 

Studies of molten-salt-catalysed coal gasification. Final 
technical report (Boudguard reaction), 6:23042 
(DOE/ET/13382—T2) 

POTASSIUM COMPOUNDS 
Fluorescence 

Fluorescence in alkali-metal salts of some acyclic, resonance- 
stabilized carbanions (Lithium and potassium salts of 1,3- 
diphenylpropene and 1,5-diphenylpentadiene), 6:23978 

POTTING MATERIALS 

Development of alternate silicone potting compounds. Volume 
9. Development of a new compound based on a resin having 
a viscosity range of 4.0 to 6.5 Pa.s, 6:23942 (UCRL— 
52434(Vol.9)) 

Production 

Investigation of test methods, material properties, and 
processes for solar-cell encapsulants. Nineteenth quarterly 
progress report, November 12, 1980-February 12, 1981, 
6:23274 (DOE/JPL/954527—81/18) 

POWDER METALLURGY 

Review of recent developments of multifilamentary Nb/sub 
3/Sn by “in situ” and cold powder metallurgy processes, 
6:24682 

POWER DEMAND 
Forecasting 

Choosing an electrical energy future for the Pacific Northwest: 
an alternative scenario, 6:23660 (DOE/CS/10045—T2) 

Correlations between power and energy consumption of loads 
in public distribution networks, 6:23452 (CONF-7905189— 
(Vol.2)) 

Cost of service information FY 1979. Subpart B, 6:23665 
(NP— 1902749) 

Data base and application of the energyload curve for 
distribution systems planning, 6:23453 (CONF-7905189— 
(Vol.2)) 

Electric energy and peak load data 1980 annual. Energy data 
report, 6:23661 (DOE/EIA—0010(80)) 

Estimated electric demand and supply for summer 1981: 
contiguous United States. Staff report, 6:23650 (DOE/EP— 
0016) 

POWER GENERATION 
See also COGENERATION 
Environmental Impacts 

Draft environmental impact statement. Lake Texoma restudy, 

Lake Texoma, Texas and Oklahoma, 6:24221 
Heat Engines 

Research and development of the Osmo-Hydro Power heat 

engine. Final report, 6:23416 (DOE/ET/15346—T1) 
Planning 

Choosing an electrical energy future for the Pacific Northwest: 

an alternative scenario, 6:23660 (DOE/CS/10045—T2) 
Waste Heat Utilization 

Research and development of the Osmo-Hydro Power heat 

engine. Final report, 6:23416 (DOE/ET/15346—T1) 
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POWER PLANT AND INDUSTRIAL FUEL USE ACT 
Analysis of the proposed cost regulations under the 
Powerplant and Industrial Fuel Use Act, 6:23659 (CONF- 
8010152—2) 
POWER PLANTS 


See also FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
THERMAL POWER PLANTS 


Depreciation 
Electric-Utility Depreciation Practices, 1976: Classes A and B 
privately owned companies, 6:23664 (FERC—0058) 
Fuel Substitution 
Analysis of the proposed cost regulations under the 
Powerplant and Industrial Fuel Use Act, 6:23659 (CONF- 
8010152—2) 
Intake Structures 
Evaluation of two concepts for protection of fish larvae at 
cooling water intakes. Final report May 75-Mar 80, 6:23429 
(PB—81-102188) 
Waste Heat Utilization 
Striped bass and the management of cooling lakes (Morone 
saxatilis), 6:24362 (CONF-810545—1) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER SUBSTATIONS 
Automation 
Network protection with a process computer, 6:23439 (CONF- 
7905189—(Vol.1)) 
Computerized Control Systems 
Network protection with a process computer, 6:23439 (CONF- 
7905 189—(Vol.1)) 
Control Equipment 
Design, test and installation criteria for protective and control 
equipment used in ENEL distribution network, 6:23440 
(CONF-7905 189—(Vol.1)) 
Data Acquisition Systems 
Computer-based telecontrol in power distribution: a 
comparison of approach to the provision of facilities by two 
area boards in the UK, 6:23449 (CONF-7905189—(Vol.2)) 
Dielectric Materials 
High voltage testing of metal-enclosed, gas-insulated 
substations on-site with oscillating switching impulse 
voltages, 6:23493 
Implications in long-term field testing of gas-insulated 
equipment, 6:23494 
Transient high voltage on the grounded enclosures of gas- 
insulated transmission equipment, 6:23495 
Electric Grounds 
Transient high voltage on the grounded enclosures of gas- 
insulated transmission equipment, 6:23495 
Electrical Insulation 
Experimental study of the breakdown characteristics of large 
scale gas-insulated systems, 6:23501 
Future testing needs of gas-insulated substations, 6:23500 
Equipment Protection Devices 
Design, test and installation criteria for protective and control 
equipment used in ENEL distribution network, 6:23440 
(CONF-7905189—(Vol.1)) 
Lightning Arresters 
Future testing needs of gas-insulated substations, 6:23500 
Overvoltage 
Experimental study of the breakdown characteristics of large 
scale gas-insulated systems, 6:23501 
Performance Testing 
High voltage testing of metal-enclosed, gas-insulated 
substations on-site with oscillating switching impulse 
voltages, 6:23493 
Implications in long-term field testing of gas-insulated 
equipment, 6:23494 
Remote Control 
Application of minicomputers in the hierarchical supervisory 
control system of a regional electricity supply utility, 6:23451 
(CONF-7905 189—(Vol.2)) 
Control of electricity distribution: the use of a minicomputer 
for each substation, 6:23448 (CONF-7905189—(Vol.2)) 


Switches 
Partial discharge location in gas-insulated switchgear, 6:23496 
POWER SUPPLIES 


See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 


Development of a 600 kV Marx module for a high-density z- 

pinch experiment, 6:24583 (LA-UR—81-1584) 
Computer-Aided Design 

Use of the IBM ASTAP program for computer design of the 
sustaining neutral-beam power supply for the Mirror Fusion 
Test Facility with emphasis on the need for a shunt 
preconditioner, 6:24760 

Control Systems 

CAMAC system for JT-60 poloidal field power supply control, 

6:24763 
Electronic Circuits 
Mechanical strength integrity for crowbarred power supplies, 
6:24752 
POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
Circuit Breakers 

Interruption processes in vacuum and SF, circuit-breakers for 
medium voltage distribution switchgear, 6:23438 (CONF- 
7905189—(Vol.1)) 

Problems raised by high currents: present solutions and 
possible switchgear evolution, 6:23435 (CONF-7905189— 
(Vol.1)) 

Computer-Aided Design 

Hierarchical computer-aided distribution system planning, 

6:23455 (CONF-7905189—(Vol.2)) 
Computerized Control Systems 

Control of electricity distribution: the use of a minicomputer 

for each substation, 6:23448 (CONF-7905189—(Vol.2)) 


Mutual influences of rated currents, short circuit levels, fault 
durations and integrated protective schemes for industrial 
distribution MV switchgears, 6:23436 (CONF-7905189— 
(Vol.1)) 

Offshore power systems for North Sea Service, 6:24061 
(CONF-7905 189—(Vol.1)) 

Dielectric Materials 

Partial-discharge pulse height distributions and frequencies for 
positive and negative de corona in SF, and SF¢-Ne2 mixtures, 
6:23490 

Prediction of electrical breakdown carbonization of gases and 
gas mixtures, 6:23489 

Solution to Laplace's equation for hyperboloidal electrodes 
with applications to dielectric testing in nonuniform electric 
fields, 6:23499 

Test electrodes for measuring the intrinsic insulating strength 
of gases, 6:23492 

Thermal aging of dielectric gases, 6:23488 

Electric Cables 

Development of a new 20 kV cable with synthetic insulation 
and of its fittings, 6:23443 (CONF-7905189—(Vol.1)) 

Significance and problems concerned with laboratory tests on 
power cables and relevant accessories for distribution 
systems, 6:23442 (CONF-7905189—(Vol.1)) 

Straight-through joints for extruded solid dielectric insulated 
cables: 12 to 170 kV, 6:23444 (CONF-7905189—(Vol.1)) 

Electrical Faults 

Stability of independent power plants supplying industrial 

loads, 6:23434 (CONF-7905189—(Vol.1)) 
Electrical Transients 

Frequency converter start-up of large synchronous motors and 
its influence on the ac network, 6:23437 (CONF-7905189— 
(Vol.1)) 

Some aspects concerning the voltage dips of 110 and 220 kV 
Romanian lines and solutions for reducing their effects upon 
the consumers, 6:23441 (CONF-7905189—(Vol.1)) 

Load Analysis 

Correlations between power and energy consumption of loads 
in public distribution networks, 6:23452 (CONF-7905189— 
(Vol.2)) 

Meetings 

International conference on electricity distribution. Part 1, 

6:23433 (CONF-7905189—(Vol.1)) 
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International conference on electricity distribution. Part 2, 
6:23447 (CONF-7905189—(Vol.2)) 
Operating Cost 
Optimization studies in distribution networks including 
reliability evaluations, 6:23456 (CONF-7905189—(Vol.2)) 
Operation 
Offshore power systems for North Sea Service, 6:24061 
(CONF-7905 189—(Vol.1)) 
Optimization 
Optimization studies in distribution networks including 
reliability evaluations, 6:23456 (CONF-7905189—(Vol.2)) 


Accuracy of the Edgeworth approximation for LOLP 
calculations in small power systems, 6:23412 (LBL— 
11324(Rev.)) 

Overcurrent 

Problems raised by high currents: present solutions and 
possible switchgear evolution, 6:23435 (CONF-7905189— 
(Vol.1)) 


Choosing an electrical energy future for the Pacific Northwest: 


an alternative scenario, 6:23660 (DOE/CS/10045—T2) 

Electric energy and peak load data 1980 annual. Energy data 
report, 6:23661 (DOE/EIA—0010(80)) 

Hierarchical computer-aided distribution system planning, 
6:23455 (CONF-7905189—(Vol.2)) 

Power Demand 

Correlations between power and energy consumption of loads 
in public distribution networks, 6:23452 (CONF-7905189— 
(Vol.2)) 

Power Substations 

Design, test and installation criteria for protective and control 
equipment used in ENEL distribution network, 6:23440 
(CONF-7905189—(Vol.1)) 

Reliability 

Accuracy of the Edgeworth approximation for LOLP 
calculations in small power systems, 6:23412 (LBL— 
11324(Rev.)) 

Mutual influences of rated currents, short circuit levels, fault 
durations and integrated protective schemes for industrial 
distribution MV switchgears, 6:23436 (CONF-7905189— 
(Vol.1)) 

Safety 

Mutual influences of rated currents, short circuit levels, fault 
durations and integrated protective schemes for industrial 
distribution MV switchgears, 6:23436 (CONF-7905189— 
(Vol.1)) 

Stability 

Stability of independent power plants supplying industrial 

loads, 6:23434 (CONF-7905189—(Vol.1)) 
POWER TRANSMISSION LINES 
Construction 
Glass fibre reinforced insulating crossarms for uprating a 66 
kV line to 132 kV, 6:23446 (CONF-7905189—(Vol.2)) 
Corona Discharges 
Three-phase UHV AC transmission research, 1977-1979 (1000 
and 1500 kV), 6:23458 (EPRI-EL—1820) 
Cost 
Glass fibre reinforced insulating crossarms for uprating a 66 
kV line to 132 kV, 6:23446 (CONF-7905189—(Vol.2)) 
Data Transmission 
Return signalling systems embracing several hierarchichal 
levels used as a complement to ripple control, 6:23450 
(CONF-7905 189—(Vol.2)) 


Design and test of the transmission line to the TFTR neutral 
beam ion sources, 6:24810 
Dielectric Materials 
Electric strength of some gases and gas mixtures, 6:23473 
Electrical Insulation 
Switching surge discharge characteristics of large conductor: 
tower air gaps, 6:23498 
Noise 
Three-phase UHV AC transmission research, 1977-1979 (1000 
and 1500 kV), 6:23458 (EPRI-EL—1820) 
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Supports 
Glass fibre reinforced insulating crossarms for uprating a 66 
kV line to 132 kV, 6:23446 (CONF-7905189—(Vol.2)) 
POWER TRANSMISSION TOWERS 
Electrical Insulation 
Switching surge discharge characteristics of large conductor: 
tower air gaps, 6:23498 
POWER-BURST FACILITY USAEC 
See PBF REACTOR 
PRASEODYMIUM 141 TARGET 
Oxygen 16 Reactions 
Search for a-decay of high-spin isomers in rare-earth nuclei 
using a‘ decay-in-flight technique, 6:24504 
(DOE/OR/00033—T5) 
PREDATOR-PREY INTERACTIONS 
Temperature Effects 
Field experiments on responses of a freshwater, benthic 
macroinvertebrate community to vertebrate predators, 
6:24365 
PRESSURE VESSELS 
Materials 
Alloy evaluation for fossil fuel process plants: liquefaction, 
6:23031 (IS-M—322) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Fission Product Release 
Design options for improving tritium control at CANDU 
nuclear generating stations, 6:23515 
Leaks 
Design options for improving tritium control at CANDU 
nuclear generating stations, 6:23515 
PRIMARY RECOVERY 
Environmental Impact Statements 
Final environmental impact statement. Prudhoe Bay Oil Field 
Water-Flood Project, Prudhoe Bay, North Slope Borough, 
Alaska, 6:24236 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PROCESS COMPUTERS 
Feasibility Studies 
Network protection with a process computer, 6:23439 (CONF- 
7905189—(Vol.1)) 
Performance Testing 
Network protection with a process computer, 6:23439 (CONF- 
7905189—(Vol.1)) 
PROCESS HEAT REACTORS 
Synthetic Fuels Industry 
Screening of synfuel processes for HTGR application, 6:23536 
(DOE/SF/02034—T 13) 
PROCESS SOLUTIONS 
Mutagen Screening 
Chemical and biological characterization of high-Btu coal 
gasification: (The HYGAS process) I, 6:22996 (CONF- 
801039—12) 
Sampling 
Chemical and biological characterization of high-Btu coal 
gasification: (The HYGAS process) I, 6:22996 (CONF- 
801039—12) 
Separation Processes 
Chemical and biological characterization of high-Btu coal 
gasification: (The HYGAS process) I, 6:22996 (CONF- 
801039—12) 
PROCESSING 
Energy Conservation 
Conservation of factory energy in a diversified manufacturing 
company, 6:23789 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
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PRODUCTIVITY 
Temperature Effects 
Effects of soil temperature and zinc application on yields and 
micronutrient content of four crop species grown together in 
a glasshouse, 6:24411 
Interactive effects of temperature and nutrients on periphyton 
assemblages from a low-pH South Carolina stream, 6:24364 
(DP-MS—81-47) 
PROFESSIONAL PERSONNEL 
Education 
Faculty development evaluation: 1980 summer workshops, 
6:24821 (ORAU—179) 
Training 
Faculty development evaluation: 1980 summer workshops, 
6:24821 (ORAU—179) 
PROMETHAZINE 
See AMINES 
PROPANE 
Chemical Reactions 
Reactions of H atoms with dissolved alkanes, O2, and CO in 
Xe matrices at 4 to 50 K, 6:23990 
Oxidation 
Fundamental and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report, March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 
PROPENE 
See PROPYLENE 
PROPERTY VALUES 
Health and property effects of air quality, 6:23631 
PROPORTIONAL COUNTERS 
Performance 
Properties of argon-ethane/methane mixtures for use in 
proportional counters, 6:24099 
Resolution 
Properties of argon-ethane/methane mixtures for use in 
proportional counters, 6:24099 
PROPYLENE 
Chemical Reactions 
Reactions of H atoms with dissolved alkanes, O2, and CO in 
Xe matrices at 4 to 50 K, 6:23990 
Oxidation 
Fundamental and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report, March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 
Development of low z coatings for tokamak reactors, 6:24815 
Corrosion 
Materials problems in fluidized-bed combustion systems. Final 
report, 6:24058 (EPRI-CS—1853) 
PROTEINS 


See also ALBUMINS 
LIPOPROTEINS 


Chemical Reactions 
Location and nature of calcium-binding sites in salivary acidic 
proline-rich phosphoproteins, 6:24255 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
Particle Production 
Recent data on prompt single lepton production in hadron- 
nucleus collisions, 6:24470 (CONF-790885—) 
PROTON-PROTON INTERACTIONS 
D Resonances 
Observations of charmed baryon production at the CERN 
intersecting storage rings, 6:24469 (CONF-790885—) 
Elastic Scattering 
Measurement of A and A/sub nn/ in p + p— p + pat 6 
GeV/c, 6:24475 (CONF-800994— 14) 
Particle Production 
Observations of charmed baryon production at the CERN 
intersecting storage rings, 6:24469 (CONF-790885—) 
Photons 
Direct photon production at ISR energies, 6:24473 (CONF- 
790885—) 


PROTONS 
See also COSMIC PROTONS 
Photoproduction 
Recent photoproduction results from the Fermilab broad band 
beam, 6:24463 (CONF-790885—) 
Structure Functions 
Nucleon structure functions as derived from lepton-nucleon 
scattering, 6:24461 (CONF-790885—) 
PSI RESONANCES 
Particle Decay 
High masses triggered by J/psi, 6:24468 (CONF-790885—) 
Photoproduction 
Photoproduction: total cross sections and vector mesons, 
6:24462 (CONF-790885—) 
PUBLIC BUILDINGS 
Energy Consumption 
Energy use at institutional buildings: disaggregate data and 
data-management issues, 6:23715 (ORNL/CON—73) 
Odor 
Ventilation/odor study, field study. Final report, Volume I, 
6:23714 (LBL—12632) 
Ventilation 
Ventilation/odor study, field study. Final report, Volume I, 
6:23714 (LBL—12632) 
PUBLIC HEALTH 
Health and property effects of air quality, 6:23631 
PUBLIC POLICY 
Energy problem and public policy: an energy user's view, 
6:23795 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
Load Management 
Utility load management programs, 6:23668 
PUERTO RICO 
Oil Spills 
Effects of the Zoe Colocotroni oil spill on infaunal 
communities associated with mangroves, 6:24369 (CONF- 
800273—) 
Weathering of petroleum under tropical conditions, 6:24185 
(CONF-800273—) 
PULSE CIRCUITS 
See also TRIGGER CIRCUITS 
Design 
Pulse circuit apparatus for gas discharge laser (Patent), 6:24030 
PUMPED STORAGE 
Research Programs 
Physical and chemical energy storage program. Project 
summary data, 6:23605 (DOE/CE—0008) 
PUMPS 


See also ELECTROMAGNETIC PUMPS 
SOLAR WATER PUMPS 
VACUUM PUMPS 


Seals 
Magnetic drive vane pump (For tritium pumping), 6:24011 
PUREX PROCESS 
Environmental Impacts 
Environmental assessment of a waste-to-energy process: Union 
Carbide Purox (trademark) system, 6:23249 (PB—81-100711) 
PVP 
(Polyvinylpyrrolidone.) 
Retention 
Correlation between lead retention and intestinal pinocytosis in 
the suckling mouse, 6:24398 
PWR TYPE REACTORS 
See also LOFT REACTOR 
THREE MILE ISLAND-2 REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
WATERFORD-3 REACTOR 
Containment Systems 
MARCH calculations for Sequoyah, 6:23576 (SAND—81- 
0661C) 
Environmental Impacts 
Pressurized water reactor nuclear power plant. Environmental 
characterization information report (100MW(e); glossary), 
6:23549 (DOE/EP—0012) 





Fuel Management 

Engineering study of frequent refueling for improved uranium 
utilization in pressurized water reactors. Final report, 
6:23535 (CEND—387) 

Fuel Pins 

Design, construction and instrumentation for direct and 
indirect heater rods (PWR; LMFBR), 6:23506 (CONF- 
801091—) 

Manufacture and testing of fuel pin simulators for use in 
sodium and water environments (PWR; BWR; LMFBR), 
6:23505 (CONF-801091—) 

Pin development and bundle construction for fuel simulation 
(PWR; LMFBR), 6:23509 (CONF-801091—) 

Fuel Rods 
COSIMA fuel rod simulator (PWR), 6:23566 (CONF-801091— 


) 

Electrically heated fuel rod simulators for the FLECHT- 
SEASET program (PWR), 6:23563 (CONF-801091—) 

Fuel rod simulator development, 6:23508 (CONF-801091—) 

Fuel rod simulators: design fabrication and instrumentation by 
EIR (GCFR; PWR), 6:23521 (CONF-801091—) 

Operational experience with the LOBI directly heated rod 
bundle (PWR), 6:23564 (CONF-801091—) 

Performance of directly heated rods as nuclear rod simulators 
in the LOBI facility (PWR), 6:23568 (CONF-801091—) 

Thermocouple signal sensitivity to the sheath thickness of 
thermal-hydraulic test facility indirectly heated electric fuel 
pin simulators (PWR), 6:23569 (CONF-801091—) 

Tritium inventory and release from core materials, 6:23507 

In Core Instruments 

Theoretical characterization of a dual-purpose gamma 

thermometer, 6:23510 (CONF-810606—51) 
Loss of Coolant 

Air velocity profiles near sleeve blockages in an unheated 7x7 
rod bundle, 6:23578 

COSIMA fuel rod simulator (PWR), 6:23566 (CONF-801091— 


) 

Electrically heated fuel rod simulators for the FLECHT- 
SEASET program (PWR), 6:23563 (CONF-801091—) 
MARCH calculations for Sequoyah, 6:23576 (SAND—81- 

0661C) 
Operational experience with the LOBI directly heated rod 
bundle (PWR), 6:23564 (CONF-801091—) 
Performance of directly heated rods as nuclear rod simulators 
in the LOBI facility (PWR), 6:23568 (CONF-801091—) 
Thermocouple signal sensitivity to the sheath thickness of 
thermal-hydraulic test facility indirectly heated electric fuel 
pin simulators (PWR), 6:23569 (CONF-801091—) 
Reactor Charging Machines 
Engineering study of frequent refueling for improved uranium 
utilization in pressurized water reactors. Final report, 
6:23535 (CEND—387) 
Reactor Components 
Applications of Cox’s proportional hazards model to light 
water reactor component failure data, 6:23573 (LA—8834- 
SR) 
Reactor Fueling 
Engineering study of frequent refueling for improved uranium 
utilization in pressurized water reactors. Final report, 
6:23535 (CEND—387) 
Steam Generators 
Experimental study of single-phase flow fields around steam 
generator tube support plates, 6:23511 
Test Facilities 
Design, construction and instrumentation for direct and 
indirect heater rods (PWR; LMFBR), 6:23506 (CONF- 
801091—) 
PYRENE 
Toxicity 
Effects of weak or non-carcinogenic polycyclic hydrocarbons 
on 7,12-dimethylbenz(a)anthracene and benzo(a)pyrene skin 
tumor-initiation, 6:24406 
PYRHELIOMETERS 


Effect of circumsolar radiation on the accuracy of 
pyrheliometer measurements of the direct solar radiation, 
6:23264 (LBL—12707) 
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PYROLYSIS 
Economic Analysis 
Recovery of energy and chrome from chrome tannery wastes, 
6:23777 (DOE/CS/40288—T1) 
Economics 
Recovery of energy and chrome from chrome tannery wastes, 
6:23777 (DOE/CS/40288-—T 1) 


Q 


QUADRICYCLENE 
Photochemical Reactions 
Photoinduced electron-transfer reactions. Radical cations of 
norbornadiene and quadricyclene, 6:23992 
QUADRUPOLE LINACS 
Performance Testing 
Utilization of the EBIS with RFQ linacs, 6:24083 (LA-UR— 
81-1449) 
QUANTITATIVE CHEMICAL ANALYSIS 
Diagnostic Uses 
Role of organic volatile profiles in clinical diagnosis, 6:24293 
QUANTUM CHROMODYNAMICS 
Confinement 
Review of recent results on QCD and confinement, 6:24496 
(CONF-790885—) 
CP Invariance 
Quarks and leptons; what next, 6:24493 (CONF-790885—) 
Perturbation Theory 
Status of perturbative QCD, 6:24486 (CONF-790885—) 
Research Programs 
Scientific and educational programs. Annual report, 1980-1982, 
6:24476 (DOE/ER/02232—100) 
QUARK-ANTIQUARK INTERACTIONS 
Potentials 
Quark-antiquark potential and quantum chromodynamics, 
6:24489 (FERMILAB-Conf—81/38-THY) 
Quantum Chromodynamics 
Quark-antiquark potential and quantum chromodynamics, 
6:24489 (FERMILAB-Conf—81/38-THY) 
QUINONES 
Photochemical Reactions 
Electron flow through plastoquinone and cytochromes bg and f 
in chloroplasts, 6:24258 


RADAR 
See also RADIO EQUIPMENT 
Performance 
Propagation modeling and evaluation of communication system 
performance in nuclear environments. Final report 11 Nov 
76-29 Feb 80, 6:24114 (AD-A—088914) 
Physical Radiation Effects 
Propagation modeling and evaluation of communication system 
performance in nuclear environments. Final report 11 Nov 
76-29 Feb 80, 6:24114 (AD-A—088914) 
RADIAL FLOW MHD GENERATORS 
See DISK MHD GENERATORS 
RADIATION ACCIDENTS 
Personnel Dosimetry 
Radiation accident dosimetry, 6:23224 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 


See also ELECTRON MULTIPLIER DETECTORS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
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RADIOISOTOPE SCANNERS 
Develop real-time dosimetry concepts and instrumentation for 
long-term missions. Technical progress, February 1980- 
February 1981, 6:24103 (PNL—3747) 
RADIATION DOSES 
Environmental Exposure Pathway 
Savannah River Laboratory dose-to-man model. Appendix A. 
Deterministic studies - SRL Model, 6:24176 (DP-MS—81-24) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Risk Assessment 
Role of the theory of dual radiation action in radiation 
protection, 6:24352 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Bioassay 
Ornithogalum virens as a plant assay for beta and gamma 
radiation effects, 6:24323 (DOE/EV/02743—5) 
RADIATION MONITORING 
Automated personnel radiation monitor, 6:24105 (UNI-SA—82) 
RADIATION PROTECTION 
Radiation Monitoring 
Radiation monitoring, 6:24305 
Standards 
Health effects of low-level radiation, 6:24320 (CONF-810606— 
47) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCE IMPLANTS 
Biological Radiation Effects 
Biological effects of implanted nuclear energy sources for 
artificial heart devices. Final report, September 1, 1968-May 
31, 1979, 6:24327 (DOE/TIC—1021942) 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 


See also RADIATION SOURCE IMPLANTS 
X-RAY SOURCES 


Radiation Hazards 
New sources of radiation, 6:24355 
RADIO EQUIPMENT 
Biological Effects 
Effects of external radio transmitters on fish, 6:24202 
Performance 
Propagation modeling and evaluation of communication system 
performance in nuclear environments. Final report 11 Nov 
76-29 Feb 80, 6:24114 (AD-A—088914) 
Physical Radiation Effects 
Propagation modeling and evaluation of communication system 
performance in nuclear environments. Final report 11 Nov 
76-29 Feb 80, 6:24114 (AD-A—088914) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 
Deposition 
Puff-plume atmospheric deposition model for use at SRP in 
emergency-response situations, 6:24145 (DP—1595) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
Dose Commitments 
Overview of environmental control aspects for the gas-cooled 
fast reactor, 6:23550 (PNL—3562) 


Radiological impact of Hanford operations, 6:24149 (PNL— 
3728) 
Mathematical Models 
Use of principal components analysis for reactor accident 
consequence evaluation and a comparison with other 
techniques, 6:23577 (UCRL—86050) 


RADIOACTIVE WASTE MANAGEMENT 
Risk Assessment 


RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 


Chemical Analysis 
Determination of B and Li in nuclear materials by secondary- 
ion mass spectrometry, 6:23961 (CONF-810548—2) 
RADIOACTIVE WASTE DISPOSAL 
Thermal properties of Avery Island salt to 573°K and 50-MPa 
confining pressure, 6:24427 (UCRL-—53128) 
Containers 
Epoxy-borax-coal tar composition for a radiation protective, 
burn resistant drum liner and centrifugal casting method 
(Patent), 6:23214 
Environmental Impacts 
Environmental-protection evaluation for Vadose Zone Well- 
Injection Study: Deep-Release Applications, 6:23220 (RHO- 
LD—137) 
Geologic Deposits 
Economics of mined geologic repositories, 6:23206 (ONWI— 
93) 
High-Level Radioactive Wastes 
Conceptual aspects of fiscal interactions between local 
governments and federally-owned, high-level radioactive 
waste-isolation facilities, 6:23199 (CONF-810482—1) 
Low-Level Radioactive Wastes 
Criteria for greater confinement of radioactive wastes at arid 
western sites, 6:23201 (DOE/ID/01570—T20) 
Marine Disposal 
Migration of strontium-90 from a strontium-90 fluoride deep 
ocean source, 6:23209 (PNL—3805) 
Radiation Doses 
A review of radiation exposure estimates from normal 
operations in the management and disposal of high-level 
radioactive wastes and spent nuclear fuel. Technical report, 
6:23208 (PB—81-102709) 
Radiation Protection 
A review of radiation exposure estimates from normal 
operations in the management and disposal of high-level 
radioactive wastes and spent nuclear fuel. Technical report, 
6:23208 (PB—81-102709) 
Research Programs 
Environmental-protection evaluation for Vadose Zone Well- 
Injection Study: Deep-Release Applications, 6:23220 (RHO- 
LD—137) 
Risk Assessment 
Migration of strontium-90 from a strontium-90 fluoride deep 
ocean source, 6:23209 (PNL—3805) 
Socio-Economic Factors 
Conceptual aspects of fiscal interactions between local 
governments and federally-owned, high-level radioactive 
waste-isolation facilities, 6:23199 (CONF-810482—1) 
Underground Disposal 
Criteria for greater confinement of radioactive wastes at arid 
western sites, 6:23201 (DOE/ID/01570—T20) 
RADIOACTIVE WASTE FACILITIES 
Design 
Criteria for greater confinement of radioactive wastes at arid 
western sites, 6:23201 (DOE/ID/01570—T20) 
Economic Analysis 
Economics of mined geologic repositories, 6:23206 (ONWI— 
93) 
Performance 
Criteria for greater confinement of radioactive wastes at arid 
western sites, 6:23201 (DOE/ID/01570—T20) 
Radioactive Effluents 
Tritium in the environment around the Maxey Flats 
Radioactive Waste Burial Facility, 6:24153 
Socio-Economic Factors 
Conceptual aspects of fiscal interactions between local 
governments and federally-owned, high-level radioactive 
waste-isolation facilities, 6:23199 (CONF-810482—1) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
it 
Savannah River Laboratory dose-to-man model. Appendix A. 
Deterministic studies - SRL Model, 6:24176 (DP-MS—81-24) 





RADIOACTIVE WASTE PROCESSING 
Risk Assessment 


RADIOACTIVE WASTE PROCESSING 
Alpha-Bearing Wastes 


Hazardous and radioactive waste incineration studies, 6:23204 


(LA-UR—81-1170) 
Anaerobic Digestion 
Volume reduction of solid waste by biological conversion of 
cellulosics, 6:23207 (ORNL/TM—7653) 
Combustion 
Hazardous and radioactive waste incineration studies, 6:23204 
(LA-UR—81-1170) 
Gaseous Wastes 
Testing iodized activated carbon filters with non-radioactive 
methyl ‘iodide. Final report, 6:23198 (AD-A—088666) 
High-Level Radioactive Wastes 
Experiments bearing on the optimum preparation and heat- 
treatment of SYNROC formulations, with implications for 
the fixation of cesium and molybdenum, 6:23212 (UCRL— 
15347) 
Preferred composition of SYNROC, 6:23211 (UCRL—15347) 
Processing and solidification of Savannah River Plant high- 
level waste, 6:23203 (DP-MS—81-6) 
Liquid Wastes 
Recovery of tritium from aqueous waste using combined 
electrolysis catalytic exchange, 6:23216 
Research 
Advances in low-level radwaste treatment, 6:23213 
Effects of nuclear radiation on the crystal structures of 
zirconolite and perovskite, 6:23951 (UCRL—15347) 
Experiments bearing on the optimum preparation and heat- 
treatment of SYNROC formulations, with implications for 
the fixation of cesium and molybdenum, 6:23212 (UCRL— 
15347) 


Preferred composition of SYNROC, 6:23211 (UCRL—15347) 
Solidification 
Preferred composition of SYNROC, 6:23211 (UCRL—15347) 
Processing and solidification of Savannah River Plant high- 
level waste, 6:23203 (DP-MS—81-6) 
SYNROC Process 
Experiments bearing on the optimum preparation and heat- 
treatment of SYNROC formulations, with implications for 
the fixation of cesium and molybdenum, 6:23212 (UCRL— 
15347) 
Preferred composition of SYNROC, 6:23211 (UCRL—15347) 
RADIOACTIVE WASTE STORAGE 
Containers 


Epoxy-borax-coal tar composition for a radiation protective, 


burn resistant drum liner and centrifugal casting method 
(Patent), 6:23214 


High-Level Radioactive Wastes 
Conceptual aspects of fiscal interactions between local 
governments and federally-owned, high-level radioactive 
waste-isolation facilities, 6:23199 (CONF-810482—1) 
Radionuclide Migration 
Sorption-desorption studies on tuff III. A continuation of 
studies with samples from Jackass Flats and Yucca 
Mountain, Nevada, 6:23219 (LA—8747-MS) 
Socio-Economic Factors 
Conceptual aspects of fiscal interactions between local 
governments and federally-owned, high-level radioactive 
waste-isolation facilities, 6:23199 (CONF-810482—1) 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Anaerobic Digestion 


Volume reduction of solid waste by biological conversion of 


cellulosics, 6:23207 (ORNL/TM—7653) 
RADIOACTIVITY 


Radionuclide Migration 
Code to calculate radionuclide concentrations in air, 6:24144 
(CONF-8 10606—45) 
Sampling 
Sampling design for use by the soil decontamination project, 
6:24183 (RFP—3163) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
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RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES 
Fabrication 


Milliwatt Generator Project. Progress report, October 1980- 
March 1981, 6:23697 (LA—8881-PR) 
Materials Testing 
Milliwatt Generator Project. Progress report, October 1980- 
March 1981, 6:23697 (LA—8881-PR) 
Research Programs 
Space nuclear safety and fuels program. Progress report, 
February 1980, 6:23238 (LA—8865-PR) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNERS 
Design 
Advances in diagnostic instrumentation, 6:24300 
RADIOLOGICAL PERSONNEL 
Personnel Monitoring 
Radiation monitoring, 6:24305 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
(In environment.) 
A Codes 
Code to calculate radionuclide concentrations in air, 6:24144 
(CONF-810606—45) 
Mathematical Models 
Aspects of uncertainty analysis in accident consequence 
modeling, 6:24319 (CONF-810606—43) 
Integrated study of the behavior of transuranic elements in the 
marine environment, 6:24213 (DOE/EV/10306—T1) 
Migration of strontium-90 from a strontium-90 fluoride deep 
ocean source, 6:23209 (PNL—3805) 
Predicting radionuclide leaching from root zone soil for 


assessment applications, 6:24175 (CONF-810606—44(Draft)) 
Radionuclide Migration 


Predicting radionuclide leaching from root zone soil for 


assessment applications, 6:24175 (CONF-810606—44(Draft)) 
Simulation 
Stream-simulation experiments for waste-repository 
investigations, 6:23200 (CONF-8010130—6) 
RADIOPHARMACEUTICALS 
Chemical Preparation 
Brain and heart disease studies, 6:24281 (LBL—11700) 
Preparation and characterization of two complexes of 
technetium with 2-mercaptocarboxylic acids, 6:23997 


RADIOSURGERY 


See RADIOTHERAPY 
SURGERY 


RADIOTHERAPY 


Comparative Evaluations 


Radiotherapy of choroidal melanoma with Iodine-125, 6:24296 
Planning 


High energy beams of radioactive nuclei and their biomedical 
applications, 6:24295 

Selected advances in the use of computers in radiation therapy, 
6:24304 


Treatment planning for charged particle radiotherapy, 6:24303 
Side Effects 


Endocrine system: acromegaly, 6:24297 
Synergism 


Tumor radiobiology studies with heavy charged-particle 
beams, 6:24333 (LBL—11700) 


RAMAN SPECTRA 


Kinetics 


Resonance Raman spectroscopy of chemically modified and 


isotopically labelled purple membranes: II. Kinetic studies, 
6:24309 


RARE EARTH NUCLEI 
Alpha Decay 


Search for a-decay of high-spin isomers in rare-earth nuclei 
using a decay-in-flight technique, 6:24504 
(DOE/OR/00033—T5) 


RARE EARTHS 


See also CERIUM 
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DYSPROSIUM 
EUROPIUM 
LANTHANUM 
LUTETIUM 
SAMARIUM 
TERBIUM 
YTTERBIUM 


XPS and ion beam scattering studies of leaching in simulated 
waste glass containing uranium, 6:23217 (CONF-801124—48) 
RARE GASES 
See also ARGON 
HELIUM 
NEON 
XENON@® 
Atom-Molecule Collisions 
Theoretical study of state-to-state collisions. Final scientific 
report 1 may 79-30 apr 80, 6:24435 (AD-A—088746) 
RATS 
Weight 
Lung clearance of particles in two strains of rats, 6:24402 
RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
TRANSIENT OVERPOWER ACCIDENTS 
Fission Product Release 
Aerosol behavior code sensitivity and validation (HAARM-3), 
6:23600 
Recent results of nuclear aerosol behavior code development 
(HAARM-3 Code), 6:23599 
Radioactive Effluents 
Use of principal components analysis for reactor accident 
consequence evaluation and a comparison with other 
techniques, 6:23577 (UCRL—86050) 
REACTOR CHARGING MACHINES 
Modifications 
Engineering study of frequent refueling for improved uranium 
utilization in pressurized water reactors. Final report, 
6:23535 (CEND—387) 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
REACTOR CHARGING MACHINES 
REACTOR CORES 


Failures 
Applications of Cox's proportional hazards model to light 
water reactor component failure data, 6:23573 (LA—8834- 
SR) 
Maintenance 
Liquid sodium dip seal maintenance system (Patent), 6:23542 
Mechanical Vibrations 
Vibration response of cracked cylindrical components of fast 
reactors, 6:23589 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR CORE DISRUPTION 
Computer Calculations 
Overview and status of the SIMMER testing program, 6:23588 
SIMMER-II code and its applications, 6:23587 
Status and experimental basis of the SAS4A accident analysis 
code system, 6:23592 
REACTOR CORES 
Cavities 
Response-matrix directional diffusion coefficients for 
application within large cavities, 6:23538 (CONF-800942— 
24) 
Reaction Kinetics 
Experimental studies of 6000-litre LMFBR cores at ZPPR, 
6:23517 (CONF-800942—23) 
Reactivity Worths 
Experimental studies of 6000-litre LMFBR cores at ZPPR, 
6:23517 (CONF-800942—23) 
Reactor Kinetics 
Response-matrix directional diffusion coefficients for 
application within large cavities, 6:23538 (CONF-800942— 
24) 


REACTOR FUELING 
Optimization 
Engineering study of frequent refueling for improved uranium 
utilization in pressurized water reactors. Final report, 
6:23535 (CEND—387) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS 
Neutron Diffusion Equation 
Response-matrix directional diffusion coefficients for 
application within large cavities, 6:23538 (CONF-800942— 
24) 
Neutron Transport Theory 
Discrete nodal integral transport-theory method for 
multidimensional reactor physics and shielding calculations, 
6:23537 (CONF-800942—22) 
Research Programs 
Transport and reactor theory. Progress report, October 1- 
December 31, 1980, 6:23540 (LA—8771-PR) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
Standards 
Pipe and tubing for nuclear and other special applications 
(ASME SA-655 with additional requirements), 6:23534 (NE- 
M—3-34T(4/81)(Rev.)) 
Swelling 
High weldability nickel-base superalloy (Patent), 6:23918 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 
High temperature gas-cooled reactor: an overview of safety 
issues, 6:23575 (RAND/N—1589-GCRA) 
Computer Calculations 
Statistical sensitivity analysis of a safety evaluation code, 
6:23581 
REACTOR START-UP 
Simulation 
Simulation of start-up of an FRM using injection, 6:24618 
REACTOR VESSELS 
Liners 
Elevated temperature mechanical properties of a flux cored arc 
weldment (LMFBR), 6:23524 (CONF-810203—12) 
RECEPTORS 
Cross-Linking 
Theory of equilibrium binding of a bivalent ligand to cell 
surface antibody: the effect of antibody heterogeneity on 
cross-linking, 6:24264 
RECYCLING (FUEL) 
See REPROCESSING 
REDUCTASES 
See OXIDOREDUCTASES 
REFINING 
Energy Consumption 
Assessment and reduction of the power consumption in 
refining paper stock, 6:23779 
Parametric Analysis 
Assessment and reduction of the power consumption in 
refining paper stock, 6:23779 
REFRACTORIES 
Fracture Properties 
Materials research for the clean utilization of coal. Quarterly 
progress report, January-March 1981, 6:23029 
(DOE/PR/06010—T5) 
Materials Testing 
Properties of refractories after exposure to high pressure gases. 
2. Effect of exposure time, 6:23928 
Mechanical Properties 
Properties of refractories after exposure to high pressure gases. 
2. Effect of exposure time, 6:23928 
Physical Properties 
Properties of refractories after exposure to high pressure gases. 
2. Effect of exposure time, 6:23928 
Synthesis 
Theory of gasless combustion, 6:23999 (UCRL-Trans—11681) 





- 
- 
- 
- 
- 
- 


REFRACTORY METALS 
Synthesis 


REFRACTORY METALS 
Erosion 
Additive erosion reduction influences in the turbulent 
boundary layer, 6:23915 (UCRL—84957) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 


See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 


Combustion 
Densified refuse derived fuel (d-RDF) burn at Marcy 
Psychiatric Center. Final report, 6:24059 (NYSERDA—81- 
1) 
Municipal solid waste as an industrial fuel, 6:23806 
REGENERATIVE BRAKING 
Energy Storage 
Use of elastomers in regenerative braking systems (Strain 
energy storage in elastomers), 6:23855 (UCRL—15353) 
Performance 
Drive systems with brake-energy recovery, 6:23854 
REGION I 
See NORTH ATLANTIC REGION 
REGION VIII 
See ROCKY MOUNTAIN REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
REINDEER 
See DEER 
RELAYS 
Meetings 
Proceedings, 29th relay conference, 6:24037 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
GEOTHERMAL ENERGY 
SOLAR ENERGY 
WIND POWER 


Bibliographies 
Selected bibliography: cost and energy savings of conservation 
and renewable energy technologies, 6:23643 
(DOE/ET/21102—T1) 
Meetings 
3rd Miami international conference on alternative energy 
sources, 6:23671 (CONF-801210—(Absts.)) 
Technology Assessment 
Community-based assessment and planning of energy futures, 
6:23672 (CONF-810140—2) 
REPROCESSING 
See also PUREX PROCESS 
Research 
Consolidated fuel reprocessing program. Progress report, 
January 1-March 31, 1981, 6:23190 (ORNL/TM—7773) 
RESEARCH PROGRAMS 
Evaluation 
Health and environmental effects of synthetic fuel 
technologies: research priorities. Report to the Federal 
Interagency Committee on the health and environmental 
effects of energy technologies, 6:23056 (MTR—80W348) 
RESERVOIR ROCK 
Damage 
Investigation of possible mechanisms by which carbon dioxide 
might damage oil reservoirs, 6:23097 (DOE/BETC/IC— 
80/3(Vol.3)) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 


See also APARTMENT BUILDINGS 
HOUSES 


Combined Collectors 
Retrofitting residences with photovoltaic/thermal collector 
systems, 6:23354 (DOE/ET/20279—131) 
Energy Conservation 
Understanding residential/commercial energy conservation: the 
need for data, 6:23721 
Heat Recovery Equipment 
Heat recovery as applied in Scandanavia, 6:23740 
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Heating Load 
Custom weighting-factor method for thermal-load calculations 
in the DOE-2 computer program, 6:23712 (LA-UR—81- 
1559) 
Photovoltaic Power Supplies 
Design of photovoltaic systems for residential applications, 
6:23315 (SAND—81-1241C) 
Ventilation Systems 
Heat recovery as applied in Scandanavia, 6:23740 
RESIDENTIAL SECTOR 
Sewage 
Treatment of domestic sewage with the anaerobic filter, 
6:23705 (ANL/CNSV-TM—S0) 
Waste Processing 
Treatment of domestic sewage with the anaerobic filter, 
6:23705 (ANL/CNSV-TM—S0) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 
Chemical Composition 
Determination of valuable metals in liquefaction-process 
residues. Final report, 6:23027 (DOE/MC/08004—T9) 


EDS coal-liquefaction process development. Phase V. 
Quarterly technical progress report, October 1-December 31, 
1980, 6:22999 (DOE/ET/10069—T7) 

Evaluation 

Determination of valuable metals in liquefaction-process 

residues. Final report, 6:23027 (DOE/MC/08004—T9) 
Gasification 

EDS coal-liquefaction process development. Phase V. Monthly 
technical progress report, March 1-March 31, 1981, 6:23000 
(DOE/ET/10069—T7(Vol.1)) 

EDS coal-liquefaction process development. Phase V. 
Quarterly technical progress report, October 1-December 31, 
1980, 6:22999 (DOE/ET/10069—T7) 


EDS coal-liquefaction process development. Supplemental 
FLEXICOKING/sup sm/ development program. Monthly 
technical progress report, March 1-March 31, 1981, 6:23001 
(DOE/ET/10069—T7(Vol.2)) 

Recycling 

EDS coal-liquefaction process development. Phase V. Monthly 
technical progress report, March 1-March 31, 1981, 6:23000 
(DOE/ET/10069—T7(Vol.1)) 

EDS coai-liquefaction process development. Phase V. 
Quarterly technical progress report, October 1-December 31, 
1980, 6:22999 (DOE/ET/10069—T7) 

Waste Product Utilization 
Determination of valuable metals in liquefaction-process 
residues. Final report, 6:23027 (DOE/MC/08004—T9) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESOURCE DEVELOPMENT 
Materials 

Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 

RESOURCE RECOVERY FACILITIES 
Economics 

Recovery of energy and chrome from chrome tannery wastes, 

6:23777 (DOE/CS/40288—T1) 
RESPIRATION 
Proton Transport 
Proton translocation associated with nitrite respiration in 
Desulfovibrio desulfuricans, 6:24254 
RESPIRATORY SYSTEM DISEASES 
Diagnosis 
Role of organic volatile profiles in clinical diagnosis, 6:24293 
Enzyme Activity 

Role of proteases and antiproteases in the pathogenesis of 

pollutant-exposed lung damage, 6:24378 (LBL—11700) 
P. 

Role of proteases and antiproteases in the pathogenesis of 

pollutant-exposed lung damage, 6:24378 (LBL—11700) 
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RETORTING 
Environmental Impacts 
Risk estimates of impacts from emerging tar-sand technologies. 
Paper IAEA-SM-254/26, 6:23155 (UCRL—85237(Rev.1)) 
Health Hazards 
Risk estimates of impacts from emerging tar-sand technologies. 
Paper IAEA-SM-254/26, 6:23155 (UCRL—85237(Rev.1)) 
REVEGETATION 
Preferred Species 
Germination characteristics of six plant species growing on the 
Hanford Site (Disturbed land revegetation feasibility studies), 
6:24186 (RHO-LD—121) 
REVERSE-FIELD PINCH 
Computerized Simulation 
Physical conditions in reversed field pinches and theta pinches 
as inferred from simulations, 6:24543 (CONF-790866—) 
One-Dimensional Caiculations 
Comparison of zero-dimensional and one-dimensional 
thermonuclear, burn computations for the Reversed-Field 
Pinch Reactor (RFPR), 6:24538 (CONF-790866—) 
Plasma Confinement 
Particle-confinement criteria for axisymmetric field-reversed 
magnetic configurations, 6:24549 (CONF-810450—1) 
Thermonuclear Ignition 
Comparison of zero-dimensional and one-dimensional 
thermonuclear, burn computations for the Reversed-Field 
Pinch Reactor (RFPR), 6:24538 (CONF-790866—) 
RHODE ISLAND 
Fossil-Fuel Power Plants 
Northeast Regional environmental impact study: waste disposal 
technical report, 6:23047 (DOE/RG—0058) 
Nature Reserves 
Proposed estuarine sanctuary grant award to the state of 
Rhode Island for a Narragansett Bay estuarine sanctuary, 
Newport County, Rhode Island. Final environmental impact 
statement, 6:24240 (PB—81-101982) 
RHODIUM 102 
Uptake 
Dynamics of radionuclide exchange in the calcareous algae 
Halimeda at Enewetak Atoll, 6:24347 
RHODIUM ALLOYS 


238 Pu fuel form processes. Quarterly report, July-September 
1980, 6:23237 (DPST—80-128-3) 
Crystal Field 
Effects of magnetic atoms on the properties of ternary 
superconductors, 6:23894 (CONF-800766—4) 
Ruptures 
238Pu fuel form processes. Quarterly report, July-September 
1980, 6:23237 (DPST—80-128-3) 
Superconductivity 
Precision magnetization and susceptibility measurements on 
ErRh,B, in the ferromagnetic and superconducting phases, 
6:23945 (CONF-800954—5) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIDESHARING 
See VANPOOLING 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
High temperature gas-cooled reactor: an overview of safety 
issues, 6:23575 (RAND/N—1589-GCRA) 
ROADS 
Construction 
Measurement and control of air pollution produced by 
highway construction. Final report, 6:24063 (PB—81-104325) 
ROCK MECHANICS 
Experiment Planning 
Geomechanics experiments on large-volume samples, 6:24426 
(UCID— 19061) 
ROCKS 


See also RESERVOIR ROCK 
SYNTHETIC ROCKS 


Rock Mechanics 
Large-volume tests in rock mechanics, 6:24422 (LBL—12467) 


ROCKY FLATS PLANT 
Radioactive Effluents 
Determining total tritium content of Rocky Flats stack 
emissions, 6:24151 
ROCKY MOUNTAIN REGION 


See also COLORADO 
MONTANA 
NORTH DAKOTA 
SOUTH DAKOTA 
UTAH 
WYOMING 


Geothermal Energy 

State geothermal commercialization programs in seven Rocky 
Mountain States. Semi-annual progress report, January-June 
1980, 6:23383 (DOE/ID/12101—2) 

ROOFS 
Thermal Insulation 
Employment of non-conventional membranes in thermally 
efficient roofing systems, 6:23739 
ROOTS 
Radionuclide Kinetics 
Tritium dynamics in vegetables: experimental results, 6:24358 
ROTARY ENGINES 
Exhaust Gases 

Development in fuel economy of the rotary engine at Toyo 

Kogyo, 6:23828 
Fuel Economy 

Development in fuel economy of the rotary engine at Toyo 

Kogyo, 6:23828 
RUBIDIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Atom-Molecule Collisions 

Theoretical study of state-to-state collisions. Final scientific 

report 1 may 79-30 apr 80, 6:24435 (AD-A—088746) 
RUBIDIUM 82 
Infusion 

Precision flow-controlled rubidium-82 generator for bolus and 

constant infusion studies, 6:24282 (LBL—11700) 
RURAL AREAS 
Giromill Turbines 
Analysis of new windmill technology to provide electricity for 
a rural home, 6:23402 (NP—1903449) 
RUTHENIUM 
Mutagen Screening 
Mutagenic and toxic effects of ruthenium, 6:24397 
Toxicity 
Mutagenic and toxic effects of ruthenium, 6:24397 
RUTHENIUM ALLOYS 
Critical Field 

Effects of magnetic atoms on the properties of ternary 

superconductors, 6:23894 (CONF-800766—4) 
Transition Temperature 

Effects of magnetic atoms on the properties of ternary 

superconductors, 6:23894 (CONF-800766—4) 
RUTHENIUM ISOTOPES 
Radionuclide Migration 

Predicting radionuclide leaching from root zone soil for 

assessment applications, 6:24175 (CONF-8 10606—44(Draft)) 
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SACCHAROMYCES CEREVISIAE 


S 


SACCHAROMYCES CEREVISIAE 
Genetic Mapping 
Genetic study on yeast, 6:24273 (LBL—11700) 
Mutants 

Isolation and partial characterization of mutants of 
Saccharomyces cerevisiae altered in sensitivities to lethal 
effects of bleomycins, 6:24348 

SACCHAROSE 
Mass Spectra 
Laser-desorption mass spectrometry/mass spectrometry and 
the mechanism of desorption ionization, 6:23967 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALMONELLA TYPHIMURIUM 
Diagnostic Uses 
Methods for detecting carcinogens and mutagens with the 
Salmonella/mammalian-microsome mutagenicity test, 6:24410 
Revertants 
Mutagenic and toxic effects of ruthenium, 6:24397 
SALT DEPOSITS 
Thermodynamics 

Thermal properties of Avery Island salt to 573°K and 50-MPa 

confining pressure, 6:24427 (UCRL—53128) 
SAMARIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

SAMPLING 
Comparative Evaluations 

Americium-241 in surface soil associated with the Hanford site 

and vicinity, 6:24182 (PNL—3731) 
Optimization 

Sampling design for use by the soil decontamination project, 

6:24183 (RFP—3163) 
SANDIA LABORATORIES 
Computer Networks 

Distributed computing gateway (DCG) conceptual design, 
6:24829 (SAND—81-0862) 

Overview of the Sandia Central Computing Network, 6:24830 
(SAND—81-0977) 

SANDSTONES 
Permeability 

Measurement of formation characteristics of western tight 
sands: Project 61031 special core analysis report, 6:23144 
(DOE/BC/00042—35) 

SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SAVANNAH RIVER PLANT 
Cooling Ponds 

Limnological database for Par Pond: 1959 to 1980, 6:24218 
(DP—1575) 

Radioactive Waste Processing 

Processing and solidification of Savannah River Plant high- 
level waste, 6:23203 (DP-MS—81-6) 

SCANDIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
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concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) : 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX—162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJIBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX— 167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

SCANNERS (IMAGE) 
See IMAGE SCANNERS 
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SCANNING ELECTRON MICROSCOPY 
Sample Preparation 
Low-temperature scanning electron microscopy of progressive 
pulmonary edema, 6:24313 (LBL—11700) 
SCHOOL BUILDINGS 
Energy Audits 
Energy audits case history for West Chester Area School 
District, 6:23745 
School energy audits program, 6:23725 
Energy Consumption 
Energy use at institutional buildings: disaggregate data and 
data-management issues, 6:23715 (ORNL/CON—73) 
Energy Management 
Energy management considerations in new school design, 
6:23750 
Retrofitting 
Results of retrofit on educational facilities, 6:23727 
SCRUBBERS 
Efficiency 
Scrubbers for dust control: a comparison of six medium-energy 
use types. Report of investigations/1980, 6:23068 (PB—81- 
104291) 
Operating Cost 
Flue gas desulfurization at Navy bases, Navy energy guidance 
study. Phase IV. Final report, 6:23425 (AD-A—089146) 
Performance 
Flue gas desulfurization at Navy bases, Navy energy guidance 
study. Phase IV. Final report, 6:23425 (AD-A—089146) 
Performance Testing 
Scrubbers for dust control: a comparison of six medium-energy 
use types. Report of investigations/1980, 6:23068 (PB—81- 
104291) 
SEALS 
See also SECURITY SEALS 
Cleaning 
Liquid sodium dip seal maintenance system (Patent), 6:23542 
Design 
Magnetohydrodynamic (MHD) channel corner seal (Patent), 
6:23693 
SEAS 
See also ATLANTIC OCEAN 
Radionuclide Migration 
Environmental tritium applications to atmospheric and 
oceanographic research, 6:24155 
Migration of strontium-90 from a strontium-90 fluoride deep 
ocean source, 6:23209 (PNL—3805) 
SEAWATER 
Degassing 
Vacuum deaeration for ocean thermal-energy-conversion open- 
cycle applications, 6:23344 (CONF-810574—1) 
SEBACEOUS GLANDS 
See SKIN 
SECURITY SEALS 
Random-dot pattern recognition using moment invariants, 
6:23229 (SAND—80-2570) 
SEDIMENTS 
Chemical Analysis 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 
SEISMIC DETECTORS 


Operation Poorman, 6:24116 (UCRL—53097) 
Performance Testing 
Operation Poorman, 6:24116 (UCRL—53097) 
SEISMIC NOISE 
Wave Propagation 
Properties of ambient seismic noise and summary of noise 
spectrum in the vicinity of RSTN sites, 6:24423 (UCID— 
18928) 
SELENIUM 
Absorption Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX— 168-81) 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

Distribution 

Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

Radionuclide Kinetics 

Uptake, depuration, and distribution of selenium in Daphnia 

and its effects on survival and ultrastructure, 6:24326 
Toxicity 

Uptake, depuration, and distribution of selenium in Daphnia 

and its effects on survival and ultrastructure, 6:24326 
X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

SELF-DIFFUSION 
Nernst Effect 

Generalization of the Nernst-Einstein equation for self-diffusion 
in high-defect-concentration solids, 6:24516 (CONF-810566— 
1) 

SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR DIODES 
Fabrication 

Development and fabrication of a solar-cell-junction processing 
system. Quarterly progress report No. 5, 6:23277 
(DOE/JPL/955640—81/5) 

SEMICONDUCTOR JUNCTIONS 
Processing 

Development and fabrication of a solar-cell-junction processing 
system. Quarterly progress report No. 5, 6:23277 
(DOE/JPL/955640—81/5) 

SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
Amorphous State 
Theory of amorphous semiconductors, 6:24521 
Electronic Structure 
Theory of amorphous semiconductors, 6:24521 
Optimization 

Electrochemical photovoltaic cells stabilization and 
optimization of II-VI semiconductors. Third technical 
progress report, 1 October 1980 to 31 December 1980, 
6:23291 (SERI/PR—9276-T2) 

Stabilization 

Electrochemical photovoltaic cells stabilization and 
optimization of II-VI semiconductors. Third technical 
progress report, 1 October 1980 to 31 December 1980, 
6:23291 (SERI/PR—9276-T2) 

SEMICONDUCTOR STORAGE DEVICES 
Physical Radiation Effects 
Nonvolatile memory technology at Sandia National 
Laboratories, 6:24035 (CONF-810533—4) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSE ORGANS 
See also EYES 
Stimulation 

Metabolic mapping of functional activity in human subjects 

with the ['*F]fluorodeoxyglucose technique, 6:24294 
SENSIBLE HEAT STORAGE 
Research Programs 

Survey of sensible and latent heat thermal energy storage 

projects, 6:23607 (SERI/RR—355-456) 
SENSITIVITY ANALYSIS 

Adjoint sensitivity theory and its application to LEAP Model 

22C, 6:23623 (ORNL/TM—7789) 
SERUM (BLOOD) 
See BLOOD SERUM 





SENSITIVITY ANALYSIS 
Research Ss 


SEWAGE 
See LIQUID WASTES 
Anaerobic Digestion 
Treatment of domestic sewage with the anaerobic filter, 
6:23705 (ANL/CNSV-TM—S0) 
Water Treatment 
Anaerobic expanded bed treatment of wastewater, 6:23246 
(ANL/CNSV-TM—S0) 
SEWAGE SLUDGE 
Anaerobic Digestion 
Evaluation of mixing systems for biogasification of municipal 
solid waste, 6:23247 (DOE/CE/20100—1) 
Calorific Value 
Industrial utilization of waste derived energy, 6:23774 
(DOE/CE/20030—1) 
Chemical Composition 
Industrial utilization of waste derived energy, 6:23774 
(DOE/CE/20030—1) 
Irradiation 
Dosimetry report for the Sandia irradiator for dried sewage 
solids, 6:24342 (ORNL/TM—7637) 
Mixing 
Evaluation of mixing systems for biogasification of municipal 
solid waste, 6:23247 (DOE/CE/20100—1) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SGHWR REACTOR 
Fuel Rods 
Fuel rod simulator development, 6:23508 (CONF-801091—) 
SHALE OIL 
Partial Oxidation Processes 
Hydrogen production by fluid-bed retorting of oil shale, 
6:23241 (LA—8832-MS) 
Production 
BX In Situ Oil Shale Project. Annual technical progress 
report, March 1, 1980-February 28, 1981 and Quarterly 
technical progress report, December 1, 1980-February 28, 
1981, 6:23150 (DOE/LC/10747—T1) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELTERS 


See also ANIMAL SHELTERS 
FALLOUT SHELTERS 


Dosemeters 
Assessments of radiological instrument requirements based on 
shelter postures in a nuclear war, 6:24840 (CONF-810483— 
1) 
Radiation Detectors 
Assessments of radiological instrument requirements based on 
shelter postures in a nuclear war, 6:24840 (CONF-810483— 


1) 
SILICON 
Amorphous State 

Photoconductivity and transport in hydrogenated amorphous 

silicon, 6:23956 
8 

Electronic properties of highly-doped Si(111)-(1x1) surfaces 

prepared by laser annealing, 6:23948 (CONF-810146—1) 
Charge Transport 

Photoconductivity and transport in hydrogenated amorphous 

silicon, 6:23956 
Chemical Vapor Deposition 

Novel duplex vapor-electrochemical method for silicon solar 
cells. Final report, June 1976-February 1980, 6:23273 
(DOE/JPL/95447 1—80/13) 

Crystal Growth 

Development of processes for the production of solar-grade 
silicon from halides and alkali metals. Final report, October 
1979-February 1981, 6:23275 (DOE/JPL/955491—81/6) 

Large-area silicon sheet by EFG. First quarterly report, 
January 1, 1981-March 31, 1981, 6:23272 
(DOE/JPL/954355—81-17) 

Large-area sheet task: advanced dendritic-web growth 
development. Quarterly report, January 1-March 31, 1981, 
6:23278 (DOE/JPL/955843—81/2) 

Defects 

Electron spin resonance measurements on amorphous silicon, 

6:23953 
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Electrical Properties 

Determination of the density of gap states: field effect and 

surface adsorption, 6:23298 
Electron Spin Resonance 

Electron spin resonance measurements on amorphous silicon, 

6:23953 
Emission Spectroscopy 

Dopant concentration measurements in hydrogenated 
amorphous silicon films by glow discharge optical 
spectroscopy, 6:23969 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX— 168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

Energy Beam Deposition 

Thin films of silicon on low-cost substrates. Quarterly report 
No. 4, 1 October-30 December 1977, 6:23271 
(DOE/ET/20410—T2) 

Energy-Level Density 

Determination of the density of gap states: field effect and 

surface adsorption, 6:23298 
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Hydridation 
Characterization of the protonic distribution and environment 
in amorphous silicon-hydrogen alloys using proton NMR 
and ESR, 6:23949 (IS-M—325) 
Hydrogen Additions 
Photoconductivity and transport in hydrogenated amorphous 
silicon, 6:23956 
Impurities 
Optical emission spectroscopy: toward the identification of 
species in the plasma deposition of hydrogenated amorphous 
silicon alloys, 6:23970 
Ion Implantation 
Electronic properties of highly-doped Si(111)-(1x1) surfaces 
prepared by laser annealing, 6:23948 (CONF-810146—1) 
Ion Microprobe Analysis 
Investigation of the hydrogen and impurity contents of 
amorphous silicon by secondary ion mass spectrometry, 
6:23968 
Permeability 
Influence of thin silicon films on deuterium and tritium 
permeation in steels, 6:23922 
Photoconductivity 
Photoconductivity and transport in hydrogenated amorphous 
silicon, 6:23956 
Photoluminescence 
Photoluminescence assessment of solar cell materials, 6:23294 
Plasma Arc Spraying 
Optical emission spectroscopy: toward the identification of 
species in the plasma deposition of hydrogenated amorphous 
silicon alloys, 6:23970 
Production 
Development of processes for the production of solar-grade 
silicon from halides and alkali metals. Final report, October 
1979-February 1981, 6:23275 (DOE/JPL/955491—81/6) 
Novel duplex vapor-electrochemical method for silicon solar 
cells. Final report, June 1976-February 1980, 6:23273 
(DOE/JPL/954471—80/13) 
Sputtering 
Characterization of the protonic distribution and environment 
in amorphous silicon-hydrogen alloys using proton NMR 
and ESR, 6:23949 (IS-M—325) 
SILICON ALLOYS 
Physical Radiation Effects 
Influence of the primary recoil spectrum on radiation-induced 
segregation in nickel-silicon, 6:23947 (CONF-801072—7) 
SILICON CARBIDES 
Machining 
Fabrication and testing of alpha silicon carbide diesel 
components, 6:23834 
Molding 
Fabrication and testing of alpha silicon carbide diesel 
components, 6:23834 
SILICON FLUORIDES 
Reduction 
Novel duplex vapor-electrochemical method for silicon solar 
cells. Final report, June 1976-February 1980, 6:23273 
(DOE/JPL/954471—80/13) 
SILICON OXIDES 
Phase Diagrams 
Stability of SiC, SisN4, SizN2O, SIALON and chromium oxide- 
containing refractories in coal-gasification environments. 
Final report, 6:23011 (DOE/ET/10476—T1) 
SILICON SOLAR CELLS 
Amorphous State 
Analysis of amorphous silicon solar cells, 6:23297 
Fabrication 
Ceramics in photovoltaic energy conversion, 6:23295 
Performance 
Analysis of amorphous silicon solar cells, 6:23297 
Potting Materials 
Ceramics in photovoltaic energy conversion, 6:23295 
Substrates 
Ceramics in photovoltaic energy conversion, 6:23295 


SILVER 
X-Ray Fluorescence Analysis 


SILVER 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBXK— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 





SIMIAN VIRUS 
X-Ray Fluorescence Analysis 


SIMIAN VIRUS 
Inactivation 
Virucidal activity of retinal, 6:24405 
SIMULATORS 

Automated dry pressing of BN preforms, 6:23930 (CONF- 
801091—) 

Design, construction, characterization and performance of 
LMFBR blanket assembly simulator rods, 6:23518 (CONF- 
801091—) 

Fuel pin simulators tested in the THORS facility, 6:23562 
(CONF-801091—) 

Performance of directly heated rods as nuclear rod simulators 
in the LOBI facility (PWR), 6:23568 (CONF-801091—) 

Potential user’s view of LMFBR fuel rod simulators, 6:23561 
(CONF-801091—) 

Fabrication 

Design, construction and instrumentation for direct and 
indirect heater rods (PWR; LMFBR), 6:23506 (CONF- 
801091—) 

Development of fuel rod simulators (LMFBR), 6:23519 
(CONF-801091—) 

Fuel rod simulator development, 6:23508 (CONF-801091—) 

Fuel rod simulators: design fabrication and instrumentation by 
EIR (GCFR; PWR), 6:23521 (CONF-801091—) 

Fuel rod simulator technology development at the Oak Ridge 
National Laboratory, 6:23544 (CONF-801091—) 

Manufacture and analysis of high purity boron nitride powder 
for nuclear fuel rod simulators, 6:23929 (CONF-801091—) 

Pin development and bundle construction for fuel simulation 
(PWR; LMFBR), 6:23509 (CONF-801091—) 

Meetings 

International symposium on fuel rod simulators: development 

and application, 6:23543 (CONF-801091—) 
Performance 

COSIMA fuel rod simulator (PWR), 6:23566 (CONF-801091— 
) 

Design of fuel rod simulators for thermodynamic experiments 
(LMFBR), 6:23520 (CONF-801091—) 

Development of fuel rod simulators (LMFBR), 6:23519 
(CONF-801091—) 

Development of electrically heated fuel elements in Canada, 
6:23513 (CONF-801091—) 

Electrically heated fuel rod simulators for the FLECHT- 
SEASET program (PWR), 6:23563 (CONF-801091—) 

Operational experience with the LOBI directly heated rod 
bundle (PWR), 6:23564 (CONF-801091—) 

Simulation of mild TOP accidents in fast breeder reactors 
using thermite filled fuel rod simulators, 6:23567 (CONF- 
801091—) 

Performance Testing 

Manufacture and testing of fuel pin simulators for use in 
sodium and water environments (PWR; BWR; LMFBR), 
6:23505 (CONF-801091—) 

Specifications 

COSIMA fuel rod simulator (PWR), 6:23566 (CONF-801091— 
) 

Design, construction and instrumentation for direct and 
indirect heater rods (PWR; LMFBR), 6:23506 (CONF- 
801091—) 

Design of fuel rod simulators for thermodynamic experiments 
(LMFBR), 6:23520 (CONF-801091—) 

Development of fuel rod simulators (LMFBR), 6:23519 
(CONF-801091—) 

Development of electrically heated fuel elements in Canada, 
6:23513 (CONF-801091—) 

Electrically heated fuel rod simulators for the FLECHT- 
SEASET program (PWR), 6:23563 (CONF-801091—) 

Fuel rod simulator development, 6:23508 (CONF-801091—) 

Fuel rod simulators: design fabrication and instrumentation by 
EIR (GCFR; PWR), 6:23521 (CONF-801091—) 

Fuel rod simulator technology development at the Oak Ridge 
National Laboratory, 6:23544 (CONF-801091—) 

Manufacture and testing of fuel pin simulators for use in 
sodium and water environments (PWR; BWR; LMFBR), 
6:23505 (CONF-801091—) 

Pin development and bundle construction for fuel simulation 
(PWR; LMFBR), 6:23509 (CONF-801091—) 
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Simulation of mild TOP accidents in fast breeder reactors 
using thermite filled fuel rod simulators, 6:23567 (CONF- 
801091—) 

SISTER CHROMATID EXCHANGES 
Statistics 

Variation in the baseline sister chromatid exchange frequency 

in human lymphocytes, 6:24274 
SIZE 
Age Dependence 
Variation in age and size at maturity of the slider turtle 
(Pseudemys scripta), 6:24206 
Response Modifying Factors 
Large-volume tests in rock mechanics, 6:24422 (LBL—12467) 
Sex Dependence 
Variation in age and size at maturity of the slider turtle 
(Pseudemys scripta), 6:24206 
SKIN 
See also EPIDERMIS 
Biological Radiation Effects 

Response of mouse bone marrow and skin to heavy charged 

particles, 6:24335 (LBL—11700) 
Carcinogenesis 

Effects of weak or non-carcinogenic polycyclic hydrocarbons 
on 7,12-dimethylbenz(a)anthracene and benzo(a)pyrene skin 
tumor-initiation, 6:24406 

Dermatitis 

Chronic dermal toxicity of epoxy resins. I. Skin carcinogenic 

potency and general toxicity, 6:24384 (ORNL—5762) 
Photosensitivity 

Primary mechanisms of photosensitization by furocoumarins, 

6:24242 (DOE/EV/02217—39) 
SLAGS 
Deposition 

Slag and other liquid behavior on vertical surface at near- 

freezing temperature, 6:23692 
Flow Models 

Slag and other liquid behavior on vertical surface at near- 

freezing temperature, 6:23692 
Materials Handling 

Demonstration plant engineering and design. Phase I. Pipeline 
gas demonstration plant. Volume 11. Plant section 1000: slag 
handling/disposal, 6:23019 (DOE/ET/13060—T3(Vol.11)) 

Waste Disposal 
Demonstration plant engineering and design. Phase I. Pipeline 
gas demonstration plant. Volume 11. Plant section 1000: slag 
handling/disposal, 6:23019 (DOE/ET/13060—T3(Vol.11)) 
Water Removal 
Demonstration plant engineering and design. Phase I. Pipeline 
gas demonstration plant. Volume 11. Plant section 1000: slag 
handling/disposal, 6:23019 (DOE/ET/13060—T3(Vol.11)) 
SLIDING FRICTION 
Crystal Models 
Studies of dislocation motion and sliding friction. Final report, 
July 1, 1977-December 31, 1980, 6:24518 (DOE/ER/04432— 


1) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Environmental Impacts 
Draft environmental impact statement. Energy Transportation 
Systems Inc. coal slurry pipeline transportation project, 
Wyoming to Louisiana, 6:24188 
SMALL INTESTINE 
Radionuclide Kinetics 
Correlation between lead retention and intestinal pinocytosis in 
the suckling mouse, 6:24398 
SMOKES 
Removal 
Electrofibrous prefilters for use in nuclear ventilation systems, 
6:24138 (UCRL—84454) 
SMOKY EVENT 
Fallout Deposits 
Calculated nuclide compositions and gamma-ray exposure rates 
for fallout from the HARRY, SMOKY, and ANNIE events, 
6:24184 (UCID—18870) 
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SOCIO-ECONOMIC FACTORS National Uranium Resource Evaluation Program. 
Simulation Hydrogeochemical and stream sediment reconnaissance basic 

Modelling energy and society: theory and method in assessing data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 
the social effects of energy policies. Volume three. The National Uranium Resource Evaluation Program. 
measurement model. Final report, 6:23626 (DOE/TIC— Hydrogeochemical and stream sediment reconnaissance basic 
1022361) data for Demarcation Point Quadrangle, Alaska, 6:23169 

SODIUM (GJBX— 156-81) 
Activation Analysis National Uranium Resource Evaluation Program. 

Detailed uranium hydrogeochemical and stream sediment Hydrogeochemical and stream sediment reconnaissance basic 
reconnaissance data release for the eastern portion of the data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
Montrose NTMS Quadrangle, Colorado, including 152-81) 
concentrations of forty-five additional elements, 6:23186 National Uranium Resource Evaluation Program 
(LA—8482-MS) Hydrogeochemical and stream sediment reconnaissance basic 

Uranium hydrogeochemical and stream sediment data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
reconnaissance data release for the Rock Springs NTMS 81) 

Quadrangle, Wyoming, including concentrations of forty- National Uranium Resource Evaluation Program. 
two additional elements, 6:23185 (LA—7543-MS) Hydrogeochemical and stream sediment reconnaissance basic 

Uranium hydrogeochemical and stream sediment data for Lookout Ridge Quadrangle, Alaska, 6:23174 
reconnaissance data release for the Red Creek quartzite (GJBX—161-81) 
special study area, vernal NTMS quadrangle, Excited States 
Utah/Colorado, including concentrations of forty-six Observation of luminescent spectra in low-energy ion-neutral 
additional elements, 6:23182 (GJBX—173(81)) collisions. Progress report, June 1, 1980-May 31, 1981, 

Atom-Atom Collisions 6:24447 (DOE/ER/02718—T1) 

Observation of luminescent spectra in low-energy ion-neutral Ion Beam Injection 
collisions. Progress report, June 1, 1980-May 31, 1981, Charge-exchange target of the negative ion injector min, 
6:24447 (DOE/ER/02718—T1) 6:24779 

Atom-Molecule Collisions Ton-Atom Collisions 
Theoretical study of state-to-state collisions. Final scientific Observation of luminescent spectra in low-energy ion-neutral 
report 1 may 79-30 apr 80, 6:24435 (AD-A—088746) collisions. Progress report, June 1, 1980-May 31, 1981, 
Combustion Products 6:24447 (DOE/ER/02718—T1) 
Atmospheric fallout of sodium combustion aerosols, 6:23551 SOILS 
Distribution Decontamination 

Frequency distributions of the concentrations of essential and Kriging analysis of uranium concentrations in Test Area C- 
nonessential elements in largemouth bass, Micropterus 74L, Eglin Air Force Base, Florida, 6:24177 (LA—8721) 
salmoides, 6:24389 Sampling design for use by the soil decontamination project, 

Emission Spectroscopy 6:24183 (RFP—3163) 

Hydrogeochemical and stream sediment reconnaissance basic Microorganisms 


data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX— 154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 


Staunton | reclamation demonstration project. Soil microbial 
structure and function: final report, 6:23052 (ANL/LRP— 
11) 
Radioactivity 
Soil and vegetation, 6:24181 (PNL—3728) 
Radionuclide Migration 
Predicting radionuclide leaching from root zone soil for 
assessment applications, 6:24175 (CONF-810606—44(Draft)) 
Soil and vegetation, 6:24181 (PNL—3728) 


SOLAR AIR CONDITIONERS 


Design 
Development of a high-temperature solar-powered water 
chiller. Volume II. Phase II technical progress report, June 
1, 1978-March 31, 1979, 6:23351 (DOE/CS/31590—T1) 
Solar Heat Engines 
Solar-powered Rankine engine assists air conditioning systems 
with electrical generating capability, 6:23368 


SOLAR AIR CONDITIONING 


Reviews 
Solar cooling, 6:23370 


SOLAR AIR HEATERS 


Design 
Development of a high performance air heater through use of 
an evacuated tube cover design. Final report, 6:23374 
(DOE/CS/34193—T1) 
Fabrication 
Development of a high performance air heater through use of 
an evacuated tube cover design. Final report, 6:23374 
(DOE/CS/34193—T1) 
Performance Testing 
Development of a high performance air heater through use of 
an evacuated tube cover design. Final report, 6:23374 
(DOE/CS/34193—T1) 


SOLAR CELL ARRAYS 


See also COMBINED COLLECTORS 
PHOTOVOLTAIC POWER SUPPLIES 


Comparative Evaluations 
Race for future electrical power--2. Solar cells, 6:23296 


SOLAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 





SOLAR CELLS 
Comparative Evaluations 


CONCENTRATOR SOLAR CELLS 
SILICON SOLAR CELLS 
ZINC PHOSPHIDE SOLAR CELLS 


ion 
Design, analysis, and test verification of advanced 
encapsulation system. Triannual report for period ending 31 
March 1981, 6:23276 (DOE/JPL/955567—81/3) 
Investigation of test methods, material properties, and 
processes for solar-cell encapsulants. Nineteenth quarterly 
progress report, November 12, 1980-February 12, 1981, 
6:23274 (DOE/JPL/954527—81/18) 
Materials 
Photovoltaic advance materials research and development, 
6:23307 
Solar Concentrators 
Economics of photovoltaic concentrators, 6:23378 
Testing 
Design, analysis, and test verification of advanced 
encapsulation system. Triannual report for period ending 31 
March 1981, 6:23276 (DOE/JPL/955’ 7—81/3) 
SOLAR COLLECTORS 


See also COMBINED COLLECTORS 
EVACUATED TUBE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 
TOWER FOCUS COLLECTORS 


Sealing Materials 
Improved solar collector sealants. Semiannual report, October 
1980-April 1981, 6:23372 (DOE/CS/15362—T1) 
SOLAR CONCENTRATORS 
See also SOLAR REFLECTORS 
Comparative Evaluations 
Race for future electrical power--2. Solar cells, 6:23296 


Economics of photovoltaic concentrators, 6:23378 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
Computer Codes 
Solar heating and cooling (SHAC) simulation programs: 
assessment and evaluation. Volume 1. Summary report, 
6:23360 (EPRI-EM— 1866) 
SOLAR CORONA 
Temperature Gradients 
Rocket borne solar eclipse experiment to measure the 
temperature structure of the solar corona via lyman-a line 
profile observations, 6:24429 (LA-UR—81-1247) 
SOLAR ENERGY 
Advertising 
Task assignment No. 3. Solar audience test summary report 
(Reactions of viewers to public service advertisements about 
solar energy), 6:23260 (DOE/TIC—1022135) 
Transfer of information from researcher to consumer: choosing 
the appropriate media, 6:23262 (SERI/TP—S513-1193) 
Marketing Research 
Existing and potential market for residential solar energy use in 
California, 6:23266 (DOE/EIA/10189—T4) 
Transfer of information from researcher to consumer: choosing 
the appropriate media, 6:23262 (SERI/TP—513-1193) 
Materials 
Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 
Surveys 
Task assignment No. 3. Solar audience test summary report 
(Reactions of viewers to public service advertisements about 
solar energy), 6:23260 (DOE/TIC—1022135) 
SOLAR ENERGY CONVERSION 
Energy Efficiency 
Solar energy breeders, 6:23308 
Hydrogen Production 
Solar photo-catalytic hydrogen: systems considerations, 
economics, and potential markets. Final report, 6:23240 
(DOE/ER/10190—T1) 
Photochemistry 
Solar photochemistry, 6:23306 
SOLAR ENERGY RESEARCH INSTITUTE 
Solar Energy Research Institute and regional solar energy 
centers: Impediments to their effective use. Report to the 
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Senate Committee on Governmental Affairs, 6:23261 (PB— 
81-106346) 
SOLAR HEAT ENGINES 


Solar-powered Rankine engine assists air conditioning systems 
with electrical generating capability, 6:23368 
Performance 
Solar-powered Rankine engine assists air conditioning systems 
with electrical generating capability, 6:23368 
SOLAR HEATING SYSTEMS 


See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 


Computer Codes 
Solar heating and cooling (SHAC) simulation programs: 
assessment and evaluation. Volume 1. Summary report, 
6:23360 (EPRI-EM— 1866) 
Construction 
Solar production of industrial process steam. Phase II. 
Fabrication and installation, 6:23361 (SAN—1713-3) 


Application of solar hot water and geothermal principles to 
closed-cycle aquaculture. Final report, 6:23359 
(DOE/RS5/10253—1) 

M.F. Smith and Associates single family residence. Solar 
project description, 6:23366 (SOLAR/1056—81/50) 

Solar preject description for J.D. Evans, Inc., House B, single 
family residence, Columbia, Maryland, 6:23363 
(SOLAR/1013—81/50) 

Waverly Homes, Inc. (Lot 13) single family residence, 
Westminster, Colorado. Solar project description, 6:23365 
(SOLAR/1022—81/50) 

Direct Contact Heat Exchangers 

Direct contact liquid-liquid heat exchanger for solar heated 
and cooled buildings. Final report, January 1, 1979-May 30, 
1980, 6:23353 (DOE/CS/32867—T2) 

Economic Analysis 

Solar energy system economic evaluation: for contemporary 
Newnan, Newnan, Georgia. Final report, 6:23356 
(DOE/NASA/CR—161727) 

Solar energy system economic evaluation: final report for 
Solaron Akron, Akron, Ohio, 6:23357 (DOE/NASA/CR— 
161729) 

Maintenance 

Reliability and maintainability program, 6:23267 (SERI/TP— 

721-1197) 
Performance 

Solar energy system performance evaluation, Washington 
Natural Gas, Kirkland, Washington. November 1979, 
February and April 1980, 6:23362 (SOLAR/1002—81/14) 

Solar production of industrial process steam. Phase II. 
Fabrication and installation, 6:23361 (SAN—1713-3) 

Reliability 

Reliability and maintainability program, 6:23267 (SERI/TP— 

721-1197) 
SOLAR OCCULTATION 
See ECLIPSE 
SOLAR PONDS 
Heat Storage 

Industrial applications of solar-wind hybrid systems, 6:23371 

(SERI/TP—35-096) 
SOLAR PROCESS HEAT 
Steam Generation 

Application of solar energy for the generation and supply of 
industrial-process low-to intermediate-pressure steam ranging 
from 300°F-550°F (high-temperature steam). Final report, 
September 30, 1978-June 30, 1979, 6:23352 
(DOE/CS/32196—T1) 

SOLAR REFLECTORS 
Stress Analysis 

Stress analysis for spherically curved glass reflectors, 6:23375 

(SAND—81-7015) 
SOLAR TRACKING 
Computer Codes 

Sun-pointing programs and their accuracy, 6:23342 (SAND— 

81-0761) 
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SOLAR WATER HEATERS 
Design 


M.F. Smith and Associates single family residence. Solar 
project description, 6:23366 (SOLAR/1056—81/50) 

Solar project description for J.D. Evans, Inc., House B, single 
family residence, Columbia, Maryland, 6:23363 
(SOLAR/1013—81/50) 

Waverly Homes, Inc. (Lot 13) single family residence, 
Westminster, Colorado. Solar project description, 6:23365 
(SOLAR/1022—81/50) 

Economic Analysis 

Solar energy system economic evaluation: for contemporary 
Newnan, Newnan, Georgia. Final report, 6:23356 
(DOE/NASA/CR—161727) 

Solar energy system economic evaluation: final report for 
Solaron Akron, Akron, Ohio, 6:23357 (DOE/NASA/CR— 
161729) 

Performance 

Facilities Development, San Diego, California solar energy 
system performance evaluation, January 1980-December 
1980, 6:23364 (SOLAR/1017—80/14) 

Solar energy system performance evaluation, Hogate’s 
Restaurant, Washington, D.C. January 1980-December 1980, 
6:23367 (SOLAR/2028—81/14) 

Solar energy system performance evaluation, Washington 
Natural Gas, Kirkland, Washington. November 1979, 
February and April 1980, 6:23362 (SOLAR/1002—81/14) 

SOLAR WATER PUMPS 
Cost 

Directly coupled solar thermal water pumping concepts for 
agriculture. Final report, October 1978-May 1979, 6:23355 
(DOE/ET/20558—1) 

Performance 

Directly coupled solar thermal water pumping concepts for 
agriculture. Final report, October 1978-May 1979, 6:23355 
(DOE/ET/20558—1) 

SOLAR-ASSISTED HEAT PUMPS 
Comparative Evaluations 

Analytical selection of marketable SAHP systems. Final report, 
September 30, 1977-December 31, 1979, 6:23350 
(DOE/CS/31467—T2) 

Marketing Research 

Analytical selection of marketable SAHP systems. Final report, 
September 30, 1977-December 31, 1979, 6:23350 
(DOE/CS/31467—T2) 

Operation 
High temperature heat pump applications: commercial, 
industrial, and with alternative energy sources, 6:23783 
SOLID STATE LASERS 
Operation 
Tunable, rare earth-doped solid state lasers (Patent), 6:24022 
SOLID STATE PHYSICS 
Research Programs 

Annual report of the Institute of Physics Academia Sinica. 

volume 9, 6:24499 (PB—81-100786) 
SOLID WASTES 
See also AGRICULTURAL WASTES 


MINERAL WASTES 
WOOD WASTES 


Anaerobic Digestion 
Evaluation of mixing systems for biogasification of municipal 
solid waste, 6:23247 (DOE/CE/20100—1) 
Chemical Composition 
Agricultural uses of fluidized-bed combustor residue, 6:23771 
(CONF-8010187—) 
Potential uses for fluidized-bed combustion residuals, 6:23772 
(CONF-8010187—) 
Mixing 
Evaiuation of mixing systems for biogasification of municipal 
solid waste, 6:23247 (DOE/CE/20100—1) 
Physical Properties 
Potential uses for fluidized-bed combustion residuals, 6:23772 
(CONF-8010187—) 
Recycling 
Agricultural uses of fluidized-bed combustor residue, 6:23771 
(CONF-8010187—) 
Potential uses for fluidized-bed combustion residuals, 6:23772 
(CONF-8010187—) 


SOLIDS 
Photoluminescence 
Temporal decay of the optically induced properties of a small- 
polaronic solid, 6:24519 (SAND—81-1268C) 
Self-Diffusion 
Generalization of the Nernst-Einstein equation for self-diffusion 
in high-defect-concentration solids, 6:24516 (CONF-810566— 
1) 
SOLUTION MINING 
Environmental Impacts 
Environmental assessment of in situ mining. Open file report 
(final), 6:23187 (PB—81-106783) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOOT 
Catalytic Effects 
Fog chamber studies of soot-catalyzed SO2 oxidation, 6:24128 
(LBL—11881) 
SORBENT RECOVERY SYSTEMS 
Performance 
Sorbent utilization, enhancement and regeneration, 6:24049 
(CONF-8010187—) 
SOUTH AFRICA 
Energy Policy 
Energy strategy on five continents, 6:23652 
SOUTH DAKOTA 
Air Quality 
Air quality trends in Region VIII (1979 data). Final report, 
6:24132 (PB—81-103285) 
SOVIET UNION 
See USSR 
SOYBEANS 
Productivity 
Sulfur dioxide effects on yield and seed quality in field-grown 
soybeans, 6:24399 
Temperature Effects 
Effects of soil temperature and zinc application on yields and 
micronutrient content of four crop species grown together in 
a glasshouse, 6:24411 
SPACE HVAC SYSTEMS 
Computerized Simulation 
Computer simulation approach for analyzing diversity of 
HVAC loads, 6:23749 
Energy Conservation 
Conservation of factory energy in a diversified manufacturing 
company, 6:23789 
Thermal Insulation 
Insulation of mechanical systems, 6:23738 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACECRAFT POWER SUPPLIES 
Radioisotope Heat Sources 
Space nuclear safety and fuels program. Progress report, 
February 1980, 6:23238 (LA—8865-PR) 
SPACERS 
Surface Properties 
Influence of a conducting particle attached to an epoxy resin 
spacer on the breakdown voltage of compressed-gas 
insulation, 6:23484 
SPARK GAPS 
Corona Discharges 
Effect of polarity on the breakdown voltage of gas gaps, 
6:23471 
Flashover 
Measurement of dc voltages up to 1 MV using sphere-gaps and 
rod-gaps, 6:23497 
SPARK IGNITION ENGINES 
Automotive Fuels 
Turbocharged automotive engine performance characteristics 
with methanol-gasoline blends, 6:23887 
Computerized Control Systems 
Nissan ECCS (Microprocessor control system) boosts fuel 
economy, 6:23839 
Exhaust Gases 
Comparative research on the potential fuel economy of diesel 
and spark-ignition engines, 6:23832 
Development potential of spark ignition engines, 6:23837 





SPARK IGNITION ENGINES 
Fuel Economy 


Fuel Economy 
Comparative research on the potential fuel economy of diesel 
and spark-ignition engines, 6:23832 
Design and operating factors favoring improved economies of 
spark ignition and compression ignition engines, 6:23833 
Development potential of spark ignition engines, 6:23837 
Fuel economy improvements by turbocharging, 6:23838 
Nissan ECCS (Microprocessor control system) boosts fuel 
economy, 6:23839 
Possibilities of saving fuel by swiching off cylinders, 6:23840 
Fuel Substitution 
Turbocharged automotive engine performance characteristics 
with methanol-gasoline blends, 6:23887 
Operation 
Design and operating factors favoring improved economies of 
spark ignition and compression ignition engines, 6:23833 
Possibilities of saving fuel by swiching off cylinders, 6:23840 
Performance 
Development potential of spark ignition engines, 6:23837 
Possibilities of saving fuel by swiching off cylinders, 6:23840 
Turbocharged automotive engine performance characteristics 
with methanol-gasoline blends, 6:23887 
Superchargers 
Fuel economy improvements by turbocharging, 6:23838 
SPARKS (ELECTRIC) 
See ELECTRIC SPARKS 
SPENT FUEL ELEMENTS 
Calorimetry 
Development of a water boil-off spent-fuel calorimeter system 
(To measure decay heat generation rate), 6:23191 (PNL— 
3434) 
SPENT FUEL STORAGE 


See also AWAY-FROM-REACTOR STORAGE 
Demonstrate fuel disassembly/encapsulation. Technical 
progress report, January-March 1981, 6:23193 (AGNS— 


47921-3026-TPR-4) 
Fission Product Release 
Perspective on fission gas release from spent fuel rods during 
geologic disposal, 6:23197 (HEDL-TME—81-3) 
Packaging 
Spent Fuel Handling and Packaging Program Demonstration 
at the Nevada Test Site, 6:23195 (DOE/NV/00597—7) 
Radiation Doses 
A review of radiation exposure estimates from normal 
operations in the management and disposal of high-level 
radioactive wastes and spent nuclear fuel. Technical report, 
6:23208 (PB—81-102709) 
Radiation Protection 
A review of radiation exposure estimates from normal 
operations in the management and disposal of high-level 
radioactive wastes and spent nuclear fuel. Technical report, 
6:23208 (PB—81-102709) 
Reactivity 
Preliminary investigation of ***Cf-driven neutron noise analysis 
for subcritical fuel solution systems, 6:23188 (CONF- 
810606—41) 
SPERMATOGONIA 
Sensitivity 
Specific-locus test shows ethylnitrosourea to be the most 
potent mutagen in the mouse, 6:24275 
SPERMATOZOA 
Biological Radiation Effects 
Flow cytometry of mammalian sperm: progress report (Mice; 
x-rays), 6:24268 
X Chromosome 
Flow cytometry of mammalian sperm: progress report (Mice; 
x-rays), 6:24268 
Y Chromosome 
Flow cytometry of mammalian sperm: progress report (Mice; 
x-rays), 6:24268 
SPHERES 
Machining 
Design for a Moore No. 1 1/2 lathe, 6:24007 (LA-UR—81- 
1403) 
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SPHEROMAK DEVICES 
Plasma Confinement 
Confinement requirements for ohmic-compressive ignition of a 
Spheromak plasma, 6:24551 (CONF-810606—33) 
SPIN 
Carcinogenesis 
Effects of 12-O-tetradecanoylphorbol-13-acetate and mezerein 
on epidermal ornithine decarboxylase activity, isoproterenol- 
stimulated levels of cyclic adenosine 3’:5’-monophosphate, 
and induction of mouse skin tumors in vivo, 6:24257 
SPRAY PONDS 
See COOLING PONDS 
SPREAD F 
Electron Density 
Equatorial spread f: ‘in situ’ measurements of electron density 
temperature and density fluctuation power spectra. 
Memorandum report, 6:24433 (AD-A—089133) 
SQUALANE 
Phase Studies 
Displacement of oil by carbon dioxide, 6:23095 
(DOE/BETC/IC—80/3(Vol.3)) 
SRC-II PROCESS 
Demonstration Plants 
Solvent-refined coal (SRC) process. Vapor-liquid equilibrium 
measurements for the SRC-II process, 6:23002 
(DOE/ET/10104—1) 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STAINLESS STEEL-304 
Corrosion 
Materials problems in fluidized-bed combustion systems. Final 
report, 6:24058 (EPRI-CS—1853) 
Creep 
Micromechanical modeling of microstructural damage in 
creeping alloys. Progress report, April 1, 1980-March 31, 
1981, 6:23903 (DOE/ER/04461—T1) 
Desorption 
Tritium and helium-3 release from 304L and 21-6-9 stainless 
steels, 6:23921 
Grain Boundaries 
Characterization of extrinsic grain-boundary dislocations and 
grain-boundary dislocation sources by transmission electron 
microscopy. Final report, June 1, 1979-May 31, 1981, 
6:23902 (DOE/AL/10887—T2) 
Microstructure 
Characterization of extrinsic grain-boundary dislocations and 
grain-boundary dislocation sources by transmission electron 
microscopy. Final report, June 1, 1979-May 31, 1981, 
6:23902 (DOE/AL/10887—T2) 
Micromechanical modeling of microstructural damage in 
creeping alloys. Progress report, April 1, 1980-March 31, 
1981, 6:23903 (DOE/ER/04461—T1) 
STAINLESS STEEL-304L 
Microstructure 
Solidification behavior and microstructural analysis of 
austenitic stainless steel laser welds, 6:23899 (CONF- 
810203—13) 
Welded Joints 
Solidification behavior and microstructural analysis of 
austenitic stainless steel laser welds, 6:23899 (CONF- 
810203—13) 
STAINLESS STEEL-308 
Microstructure 
Solidification behavior and microstructural analysis of 
austenitic stainless steel laser welds, 6:23899 (CONF- 
810203—13) 
Welded Joints 
Solidification behavior and microstructural analysis of 
austenitic stainless steel laser welds, 6:23899 (CONF- 
810203—13) 
STAINLESS STEEL-309S 
Permeability 
Influence of thin silicon films on deuterium and tritium 
permeation in steels, 6:23922 
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STAINLESS STEEL-310 
Corrosion 
Metallic corrosion in simulated low-Btu coal-gasification 
atmospheres, 6:23041 
STAINLESS STEEL-316 
Corrosion Protection 
Corrosion inhibition in systems of lithium with nickel-bearing 
alloys, 6:24816 
Fatigue 
High-cycle fatigue behavior of type 316 stainless steel at 
593°C, 6:23901 (CONF-8009114—4) 
Physical Radiation Effects 
Measurement of cladding strain during simulated transient 
tests, 6:23591 
STAINLESS STEEL-347 
Corrosion 
Materials problems in fluidized-bed combustion systems. Final 
report, 6:24058 (EPRI-CS—1853) 
STAINLESS STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-347 
Corrosion 
Corrosion of high temperature materials in AFBC 
environments. Part 1 (1500-h tests), 6:24060 (ORNL/TM— 
7734/P1) 
Desorption 
Tritium and helium-3 release from 304L and 21-6-9 stainless 
steels, 6:23921 
Ductility 
Hydrogen in stainless steels: isotopic effects on mechanical 
properties, 6:23919 
Permeability 
Influence of thin silicon films on deuterium and tritium 
permeation in steels, 6:23922 
Tensile Properties 
Hydrogen in stainless steels: isotopic effects on mechanical 
properties, 6:23919 
STANDARDS 
Pipe and tubing for nuclear and other special applications 
(ASME SA-655 with additional requirements), 6:23534 (NE- 
M—3-34T(4/81)(Rev.)) 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC 
Electron Guns 
High-current, short-pulse, RF-synchronized electron gun for 
the Stanford Linear Accelerator, 6:24086 (SLAC-PUB— 
2705) 
STARFIRE TOKAMAK 
Breeding Blankets 
Impurity control system for the STARFIRE commercial 
fusion reactor, 6:24656 
Impurities 
Impurity control system for the STARFIRE commercial 
fusion reactor, 6:24656 
Maintenance 
Maintenance considerations of the Starfire commercial 
tokamak, 6:24633 
Superconducting Magnets 
Toroidal field coil system for “starfire”, a preliminary 
assessment, 6:24722 
Tritium Recovery 
Tritium handling and vacuum considerations for the 
STARFIRE commercial tokamak reactor, 6:24797 
Vacuum Pumps 
Tritium handling and vacuum considerations for the 
STARFIRE commercial tokamak reactor, 6:24797 
START-UP (REACTOR) 
See REACTOR START-UP 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 


STEAM GENERATORS 
Critical Flow 

Mathematical model, instability mechanisms, and stability 
criteria of a group of circular cylinders subjected to 
crossflow (LMFBR), 6:23516 (ANL-CT—81-22) 

Design 

FBC boiler system overall design and scale-up, 6:24054 

(CONF-8010187—) 
Fluidized-Bed Combustors 

FBC boiler system overall design and scale-up, 6:24054 
(CONF-8010187—) 

FBC boiler system operations/start-up and turn-down: 
Georgetown operating experience, 6:24055 (CONF- 
8010187—) 

Hydraulics 

Experimental study of single-phase flow fields around steam 
generator tube support plates (PWR), 6:23511 

Mathematical model, instability mechanisms, and stability 
criteria of a group of circular cylinders subjected to 
crossflow (LMFBR), 6:23516 (ANL-CT—81-22) 

Performance 

Design and development of a Hydrofrac steam generator 
system. Final report 15 May 78-1 Jan 80, 6:24039 (AD-A— 
088913) 

Performance Testing 

FBC boiler system overall design and scale-up, 6:24054 
(CONF-8010187—) 

Project deep steam, 6:23112 (DOE/BETC/IC—80/3(Vol.3)) 

Turbulent Flow 

Experimental study of single-phase flow fields around steam 

generator tube support plates (PWR), 6:23511 
STEAM INJECTION 
Demonstration Programs 

200 sand steamflood demonstration project, 6:23111 
(DOE/BETC/IC—80/3(Vol.3)) 

Field demonstration of the conventional steam drive process 
with ancillary materials, 6:23106 (DOE/BETC/IC— 
80/3(Vol.3)) 

Field demonstration of steam drive with ancillary materials, 
6:23108 (DOE/BETC/IC—80/3(Vol.3)) 

Lynch Canyon thermal drive oil recovery project, 6:23110 
(DOE/BETC/IC—80/3(Vol.3)) 

Steamflood demonstration pilot, Williams Holding Lease, Cat 
Canyon Field, Santa Barbara County, CA, 6:23109 
(DOE/BETC/IC—80/3(Vol.3)) 

Economic Analysis 

Engineering economic model for appraisal of thermal recovery 

methods, 6:23114 (DOE/BETC/IC—80/3(Vol.3)) 
Economics 

Lynch Canyon thermal drive oil recovery project, 6:23110 
(DOE/BETC/IC—80/3(Vol.3)) 

Steamflood demonstration pilot, Williams Holding Lease, Cat 
Canyon Field, Santa Barbara County, CA, 6:23109 
(DOE/BETC/IC—80/3(Vol.3)) 

Efficiency 

Lynch Canyon thermal drive oil recovery project, 6:23110 
(DOE/BETC/IC—80/3(Vol.3)) 

Steamflood demonstration pilot, Williams Holding Lease, Cat 
Canyon Field, Santa Barbara County, CA, 6:23109 
(DOE/BETC/IC—80/3(Vol.3)) 

Field Tests 

Field demonstration of the conventional steam drive process 
with ancillary materials, 6:23106 (DOE/BETC/IC— 
80/3(Vol.3)) 

Mathematical Models 

Development and verification of simplified prediction models 
for enhanced-oil-recovery application. Monthly technical 
progress report for the period May 1981, 6:23083 
(DOE/BC/10327—6) 

Structural Models 

Use of physically scaled models for steam drive studies, 

6:23115 (DOE/BETC/IC—80/3(Vol.3)) 
STEAM-IRON PROCESS 
Comparative Evaluations 

Factored estimates for eastern coal commercial concepts. 
Interim report: Joint Department of Energy-Gas Research 
Institute Coal Gasification Program (Mostly computer 








calculations based on bench-scale and PDU work), 6:23008 
(DOE/ET/10250—T1) 
STEEL-ASTM-A387 
Gas Tungsten-Arc Welding 
Evaluation of acoustic emission weld monitoring for coal- 
gasification vessels. Interim technical progress report, 
September 1979-December 1980, 6:23020 (DOE/ET/13536— 
Tl) 
STEEL-ASTM-AS516 
Creep 
Elevated temperature mechanical properties of a flux cored arc 
weldment (LMFBR), 6:23524 (CONF-810203—12) 
Tensile Properties 
Elevated temperature mechanical properties of a flux cored arc 
weldment (LMFBR), 6:23524 (CONF-810203—12) 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
STAINLESS STEELS 
STEEL-ASTM-A387 
STEEL-ASTM-AS51I6 


Corrosion 
Incipient processes in the corrosion of mild steel in 90°C 
hypersaline geothermal brine, 6:23401 
STELLARATORS 
See also TORSATRON STELLARATOR 
WENDELSTEIN-7 STELLARATOR 
Feasibility Studies 
PLT stellarator proposal, 6:24636 
Magnet Coils 
Minimization of magnetic field-ripple in toroidal-confinement 
geometries, 6:24585 (PPPL—1795) 
Modular coils: a promising toroidal-reactor-coil system, 
6:24586 (PPPL—1796) 
STEM CELLS 
Biological Radiation Effects 
Syngeneic marrow transfusion into normal recipients, 6:24328 
(LBL—11700) 
STIMULATION 
Correlations 
Metabolic mapping of functional activity in human subjects 
with the ['*F]fluorodeoxyglucose technique, 6:24294 
STIRLING ENGINES 
Catalytic Combustors 
Experimental evaluation of catalytic combustion with heat 
removal at near stoichiometric conditions, 6:23847 
(DOE/NASA/51040—23) 
Design 
Stirling engines for light and medium duty automotive 
applications, 6:23848 
Exhaust Gases 
Stirling engines for light and medium duty automotive 
applications, 6:23848 
Fuel Economy 
Stirling engines for light and medium duty automotive 
applications, 6:23848 
Performance 
Stirling engines for light and medium duty automotive 
applications, 6:23848 
STOKERS 
Fuel Substitution 
Problems and solutions to the utilization of coal for stoker 
applications, 6:23781 
Wood Wastes 
Energy from wood waste: a case study, 6:23303 
STORAGE FACILITIES 


See also NATURAL GAS 
PETROLEUM 


Valves and tritium generators (U beds) for the TSDS, 6:23235 
Control Systems 
Computer control of the TFTR tritium storage and delivery 
system, 6:24602 
Design 
Model testing of a 1-kg high-explosive-cell maze, 6:24110 
(UCRL—S53125) 
Tritium storage and delivery system for the Tokamak Fusion 
Test Reactor, 6:24606 
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Performance Testing 

Model testing of a 1-kg high-explosive-cell maze, 6:24110 

(UCRL—S53125) 
Safety 

Criticality safety evaluation for SNM vessels in S-Cell (Using 
KENO computer code), 6:24006 (EGG-PHYS—5441) 

Model testing of a 1-kg high-explosive-cell maze, 6:24110 
(UCRL—S53125) 

Water Pollution 

Coal pile leachate quality, 6:23058 
STORAGE RINGS 
See also CESR STORAGE RING 

ISABELLE STORAGE RINGS 
LEP STORAGE RINGS 
PETRA STORAGE RING 
VEPP-4 

Specifications 

Study of electron target experiment. Annual progress report, 

July 1, 1980-June 30, 1981, 6:24095 (DOE/ER/10716—T1) 

STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STORAGE TUBES 

See ELECTRON TUBES 
STOVER 

See AGRICULTURAL WASTES 
STRAIN HARDENING 

Mathematical Models 

Strain hardening and strain-rate hardening, 6:23898 (CONF- 
801148—7) 

STRATIFIED CHARGE ENGINES 
Automotive Fuels 

What is the potential of the alcohol fuel stratified-charge 

engine for an advanced power plant, 6:23886 
Exhaust Gases 

What is the potential of the alcohol fuel stratified-charge 

engine for an advanced power plant, 6:23886 
Fuel Consumption 

Direct injection stratified charge rotary combustion engine 
developments, 6:23827 

What is the potential of the alcohol fuel stratified-charge 
engine for an advanced power plant, 6:23886 

Fuel Economy 

Development of a stratified-charge engine with broad fuel 

tolerance, 6:23842 
Performance 

Development of a stratified-charge engine with broad fuel 
tolerance, 6:23842 

What is the potential of the alcohol fuel stratified-charge 
engine for an advanced power plant, 6:23886 

Performance Testing 
Direct injection stratified charge rotary combustion engine 
developments, 6:23827 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STRING MODELS 
Hamilton-Jacobi Equations 
Hamilton-Jacobi formalism for strings, 6:24498 
STRIPPER FOILS 
See BEAM STRIPPERS 
STRONTIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 
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Adsorption 

Sorption-desorption studies on tuff III. A continuation of 
studies with samples from Jackass Flats and Yucca 
Mountain, Nevada, 6:23219 (LA—8747-MS) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX— 154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX—162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GIBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJIBX—161-81) 

STRONTIUM 82 
Infusion 

Precision flow-controlled rubidium-82 generator for bolus and 

constant infusion studies, 6:24282 (LBL—11700) 
STRONTIUM 90 
Environmental Transport 

Migration of strontium-90 from a strontium-90 fluoride deep 

ocean source, 6:23209 (PNL—3805) 
STRONTIUM ISOTOPES 
Radionuclide Migration 

Predicting radionuclide leaching from root zone soil for 

assessment applications, 6:24175 (CONF-8 10606—44(Draft)) 


SULFUR DIOXIDE 
Atmospheric Chemistry 


STRONTIUM OXIDES 
Partition 
Partition behavior of strontium in SYNROC, 6:23210 
(UCRL—15347) 
SUBCRITICAL ASSEMBLIES 
Reactivity 
Preliminary investigation of °*Cf-driven neutron noise analysis 
for subcritical fuel solution systems, 6:23188 (CONF- 
810606—41) 
SUBSTRATES 
Adhesion 
Simple method for adhesion measurements, 6:23941 (LBL— 
11668) 
SUCROSE 
See SACCHAROSE 
SULFATES 
Aerosol Monitoring 
An intercomparison of results from samplers used in the 
determination of aerosol composition, 6:24141 
Atmospheric Chemistry 
Sources of ozone and sulfate in northeastern United States. 
Final report, 6:24125 (DOE/EV/04501—T1) 
Chemical Reaction Yield 
Role of soot particles and NO/sub x/ in the oxidation of SO. 
in aqueous solution: kinetics, mechanism, and impact on 
sulfate-aerosol formation, 6:24127 (LBL—10886) 
Monitoring 
Study of atmospheric-pollution scavenging. Nineteenth 
progress report, 6:24123 (DOE/EV/01199—T1) 
Pollution Sources 
Sources of ozone and sulfate in northeastern United States. 
Final report, 6:24125 (DOE/EV/04501—T1) 
SULFUR 
Aerosol Monitoring 
An intercomparison of results from samplers used in the 
determination of aerosol composition, 6:24141 
Marketing Research 
Projection of 1985 market potential for FGD (flue gas 
desulfurization) byproduct sulfur and sulfuric acid in the US. 
Final report Jan 79-Apr 80, 6:23051 (PB—81-106841) 
Toxicity 
Hierarchical set of models for estimating the effects of air 
pollution on vegetation, 6:24120 (UCRL—85367) 
SULFUR COMPOUNDS 
Breakdown 
Prediction of electrical breakdown carbonization of gases and 
gas mixtures, 6:23489 
Carbonization 
Prediction of electrical breakdown carbonization of gases and 
gas mixtures, 6:23489 
Critical Field 
Effects of magnetic atoms on the properties of ternary 
superconductors, 6:23894 (CONF-800766—4) 
Transition Temperature 
Effects of magnetic atoms on the properties of ternary 
superconductors, 6:23894 (CONF-800766—4) 
SULFUR DIOXIDE 
Aerial Monitoring 
Project Da Vinci: a study of long-range air pollution using a 
balloon-borne Lagrangian measurement platform. Volume I. 
Overview and data analysis. Final report, 6:24137 (SAND— 
78-0403(Vol.1)) 
Aerosol Monitoring 
Determination of sulfur speciation in industrial aerosols in an 
SO.-rich environment. Summary progress report, 15 June 
1976-14 June 1979, 6:24124 (DOE/EV/02988—13) 
Air Pollution Control 
Description of emission control using fluidized-bed, heat- 
exchange technology, 6:23765 (ANL/CNSV-TM—64) 
FBC boiler system overall design and scale-up, 6:24054 
(CONF-8010187—) 
Atmospheric Chemistry 
Environmental measurements of power plant cooling tower 
and stack plumes. Final report, 6:23427 (DOE/EV/02463— 
6) 
Fog chamber studies of soot-catalyzed SO. oxidation, 6:24128 
(LBL—11881) 
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SULFUR DIOXIDE 
Biological Effects 


Influence of a conducting particle attached to an epoxy resin 
spacer on the breakdown voltage of compressed-gas 
insulation, 6:23484 


Biological Effects 
Effects of toxic air pollutants on tumor incidence in mice, 
6:24377 (LBL—11700) 
Open-air fumigation system for investigating sulfur dioxide Partial-discharge pulse height distributions and frequencies for 
effects on crops, 6:24400 positive and negative dc corona in SFs and SF¢-Nez mixtures, 
Breakdown 6:23490 
Prediction of electrical breakdown carbonization of gases and Partial discharge location in gas-insulated switchgear, 6:23496 
gas mixtures, 6:23489 Particle traps in gas-insulated systems, 6:23486 
Carbonization Prediction of electrical breakdown carbonization of gases and 
Prediction of electrical breakdown carbonization of gases and gas mixtures, 6:23489 
gas mixtures, 6:23489 Relation between luminous phenomena and discharge 
Dose-Response Relationships mechanism in SF¢, 6:23469 
Sulfur dioxide effects on yield and seed quality in field-grown Transient high voltage on the grounded enclosures of gas- 
soybeans, 6:24399 insulated transmission equipment, 6:23495 
Isomerization Carbonization 
Theoretical characterization of the isomers of sulfur dioxide, Prediction of electrical breakdown carbonization of gases and 
6:23977 gas mixtures, 6:23489 
Oxidation ; Ra . Contamination 
Kinetics and mechanism for the catalytic oxidation of sulfur Effects of particle contamination in SFs CGIT systems and 
dioxide on carbon in aqueous suspensions, 6:23979 methods of particle control and elimination, 6:23485 
Role of soot — = — sub “ in the a meeps SO, Electrostatics of particle control in gas-insulated apparatus, 
in aqueous solution: kinetics, mechanism, and imp n 6:23487 
sulfate-aerosol formation, 6:24127 (LBL—10886) Corona Discharges 
Removal , 
Description of emission control using fluidized-bed, heat- ingots tresiiows ont pachaesntows ae = 
h a we 6:23765 (ANL/CNSV-TM—64) SF. and SF¢/Nz mixtures, 6:23468 
Ber calnicnaniouns Pension spent for March 1981 Partial-discharge pulse height distributions and frequencies for 
6:22995 (ORNL/TM—7795) = and negative dc corona in SFs and SF¢-N2 mixtures, 
Spatial Distribution " 
Open-air fumigation system for investigating sulfur dioxide Desempesttion : a 
effects on crops, 6:24400 Positive ions observed in sparked SF. and SF¢-containing 
Standards . mixtures at 40 kPa, 6:24515 (CONF-810548—4) 
Economic growth in northeastern Illinois and air quality Dielectric Properties 
standards, 6:24170 Breakdown behaviour of some new gases and gas mixtures in 
Thermal Degradation uniform and nonuniform fields, 6:23472 
Thermal aging of dielectric gases, 6:23488 Critique of methods for calculating the dielectric strength of 
as mixtures and a proposed test for anti eta-synergism, 
SULFUR FLUORIDES pre 


Breakdown 
Application of charge simulation method to three dimensional Electric Discharges 


asymmetric field with two dielectric media, 6:23491 

Breakdown behaviour of some new gases and gas mixtures in 
uniform and nonuniform fields, 6:23472 

Critique of methods for calculating the dielectric strength of 
gas mixtures and a proposed test for anti eta-synergism, 
6:23463 

Dynamics of power arcs in co-axial electrode geometry, 
6:23502 

Effects of particle contamination in SFs CGIT systems and 
methods of particle control and elimination, 6:23485 

Electrical breakdown in compressed SF¢ between highly 
polished electrodes, 6:23470 

Electrical breakdown studies of SFs/CO2/ fluorocarbon 
mixtures, 6:23475 

Electrode-area and surface-roughness effects on breakdown of 
SFe/N2 mixtures, 6:23480 

Electrostatics of particle control in gas-insulated apparatus, 
6:23487 

Experimental study of the breakdown characteristics of large 
scale gas-insulated systems, 6:23501 

Flashover studies in SFs-N2 mixtures using direct applied 
voltages, 6:23481 

High voltage testing of metal-enclosed, gas-insulated 
substations on-site with oscillating switching impulse 
voltages, 6:23493 

Implications in long-term field testing of gas-insulated 
equipment, 6:23494 

Impulse breakdown and prebreakdown corona processes in 
SF. and SFe¢/N2 mixtures, 6:23468 

Impulse breakdown of corrugated coaxial electrodes in 
compressed SF¢, 6:23476 

Impulse breakdown of c-CyFs/SFs and c-CyFsSFe/N2*, 
6:23477 

Influence of coating polished and rough electrodes on the 
impulse and ac breakdown of SF¢, 6:23479 

Influence of conductive particles on the dc-voltage strength of 
spacers in compressed SF¢, 6:23483 


Relation between luminous phenomena and discharge 
mechanism in SFe, 6:23469 
Ion Mobility 
Ionic and electronic processes in sulfur hexafluoride, 6:23461 
Mass Spectroscopy 
Positive ions observed in sparked SF, and SF¢-containing 
mixtures at 40 kPa, 6:24515 (CONF-810548—4) 
Recombination 
Ionic and electronic processes in sulfur hexafluoride, 6:23461 
Surface Ionization 
Negative ion formation from SF¢ on hot surfaces, 6:24444 
(CONF-810548—6) 
Thermal Degradation 
Thermal aging of dielectric gases, 6:23488 


SULFURIC ACID 


Biological Effects 
Physiological effects of sulfuric acid mist on plant canopies. 
Final report, July 1, 1977-October 31, 1980 (Corn plants), 
6:24370 (DOE/EV/04367—T1) 
Marketing Research 
Projection of 1985 market potential for FGD (flue gas 
desulfurization) byproduct sulfur and sulfuric acid in the US. 
Final report Jan 79-Apr 80, 6:23051 (PB—81-106841) 


SUPERCHARGERS 


Performance Testing 
Supercharging, 6:23879 


SUPERCONDUCTING CAVITY RESONATORS 


Cooling Systems 
Forced-circulation cooling system for the Argonne 
superconducting heavy-ion linac, 6:24090 


SUPERCONDUCTING COILS 


Design of RST--an rf-driven steady-state toroidal experiment, 
6:24613 
Design 
Design of a low-loss fast-pulsed superconducting energy 
storage coil, 6:24745 
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Fabrication 
Construction program for a large superconducting MHD 
magnet system at the coal-fired flow facility, 6:23677 
(CONF-800980—43) 
Materials Testing 
Nbti based conductors for use in 12 tesla toroidal field coils, 
6:24684 
Test Facilities 
Fabrication and testing of the Nb/sub 3/Sn superconductor for 
high-field test facility (HFTF), 6:24685 
Thermodynamic Properties 
Improvements in thermal stability of the conductor for a large 
coil, 6:24708 


SUPERCONDUCTING COMPOSITES 


Electrical Properties 
High field j/sub c/ and scaling behavior in Nb-Ti and alloyed 
Nb-Ti superconductors, 6:24683 


SUPERCONDUCTING MAGNETS 


See also MAGNETIC ENERGY STORAGE 
Force analysis in the superconducting toroidal system of a 
tokamak reactor, for all the possible fault conditions, 6:24669 
SLPX, superconducting long-pulse experiment. conducted, 
6:24612 
AC Losses 
Transverse field ac losses in the westinghouse Nb/sub 3/Sn 
forced-cooled LCP conductor, 6:24713 
Control Systems 
Protection instrumentation for a large superconducting magnet, 
6:24689 
Cooling 
Calculation of quench pressures in pool boiling magnets, 
6:24731 
Cooldown and warmup of the westinghouse coil for the large 
coil program, 6:24726 
Design aspects of forced cooled superconductors for large 
fusion magnets, 6:24712 
Modeling the cooldown of force-cooled coils, 6:24009 (LBL— 
12418) 
Pool boiling helium heat transfer in typical conductor packs, 
6:24013 
Stability and field analysis of superconducting toroidal coil, 
6:24733 
Stability optimisation of He-II cooled incased superconducting 
cables, 6:24734 
Transient stability of forced flow cooled conductors, 6:24732 
Cooling Systems 
Experimenal and theoretical investigations of heat-induced 
transients in forced-flow helium cooling systems, 6:24728 
Field coils cooling water system design, 6:24766 
Forced-circulation cooling system for the Argonne 
superconducting heavy-ion linac, 6:24090 
Liquid helium system for the large coil test facility, 6:24705 
Vapor locking and heat transfer of multiple layers, 6:24005 
(CONF-800980—46) 
Cryogenics 
Cryogenic aspects of the UTSI-CFFF superconducting dipole 
magnet for MHD research, 6:23695 
Design 
Conceptual design of a superconducting magnet system for the 
JAERI experimental fusion reactor, 6:24692 
Construction program for a large superconducting MHD 
magnet system at the coal-fired flow facility, 6:23677 
(CONF-800980—43) 
Design of the EURATOM test coil for the large coil task, 
6:24702 
Designing for low temperature stability of the large coil 
program Nb/sub 3/Sn coil, 6:24729 
Development and testing of a forced flow cooled 
superconductor for LCT, 6:24714 
Effect on stability of frictional decoupling for a composite 
superconductor, 6:24707 
Electrical design of the westinghouse superconductor magnet 
for the large coil program, 6:24661 
Final design of a superconducting MHD magnet for the Coal- 
Fired Flow Facility at the University of Tennessee Space 
Institute, 6:23696 


SUPERCONDUCTORS 
Cooling 


General Dynamics Convair Division intermagnetics general 
corporation design of a test coil for the Large Coil Program, 
6:24701 

General electric design and manufacture of a test coil for the 
LCP, 6:24700 

Japanese design of a test coil for the large coil task, 6:24703 

Progress on large superconducting toroidal field coils, 6:24698 

Structural design and analysis of the westinghouse magnet for 
the large coil program, 6:24715 

Superconducting magnets for MHD and fusion: common 
problems... joint solutions?, 6:24691 

Toroidal field coil system for “starfire”, a preliminary 
assessment, 6:24722 

Westinghouse design of a forced flow Nb/sub 3/Sn test coil 
for the large coil program, 6:24699 

Performance 
Development of pulsed superconducting magnets, 6:24693 
Performance Testing 

Design of the EURATOM test coil for the large coil task, 
6:24792 

Progress on large superconducting toroidal field coils, 6:24698 

Powder Metallurgy 

Review of recent developments of multifilamentary Nb/sub 
3/Sn by “in situ” and cold powder metallurgy processes, 
6:24682 

Power Losses 

Alternating field losses in multifilamentary composite 

conductors carrying dc transport currents, 6:24730 
Power Supplies 

Mechanical strength integrity for crowbarred power supplies, 

6:24752 
Quenching 

Final report of the radiation heating task force, 6:24092 
(BNL—51387) 

Measurement and theoretical calculation of quench velocities 
within large fully epoxy-impregnated superconducting coils, 
6:24008 (LBL—12337) 

Quench studies of the Swiss LCT conductor, 6:24709 

Radiation Heating 
Conceptual designs of heaters for the westinghouse large coil 
program, 6:24662 
Shielding 
Transport analysis in 2-D of tokamak hybrid shielding, 6:24721 
Soldered Joints 

Effects of soldering void on recovery characteristics of a 

cryostable superconductor, 6:24004 (CONF-800980—40) 
Stability 

Stability and field analysis of superconducting toroidal coil, 
6:24733 

Stability optimisation of He-II cooled incased superconducting 
cables, 6:24734 

Vapor locking and heat transfer of multiple layers, 6:24005 
(CONF-800980—46) 

Stresses 

On maximum attainable magnetic fields in toroids and 

solenoids subject to strain limitations, 6:24667 
Supports 

Structural support design method for minimizing in-plane 
torodial field coil stresses, 6:24716 

Support structure of the RST device, 6:24706 

Test Facilities 

Cluster test facility construction and its future perspective, 
6:24686 

Large coil test facility test stand design description, 6:24704 

Large coil test facility test stand design analysis, 6:24723 

Testing 

Development and testing of a forced flow cooled 
superconductor for LCT, 6:24714 

Development of a pulsed heating technique for stability testing 
in the westinghouse LCP coil, 6:24727 

Welded Joints 

Properties of joints in composite specimens of aluminum and 

copper, 6:24735 


SUPERCONDUCTORS 


Cooling 
Quench studies of the Swiss LCT conductor, 6:24709 





SUPERCONDUCTORS 
Fabrication 


Fabrication 
Fabrication and testing of the Nb/sub 3/Sn superconductor for 
high-field test facility (HFTF), 6:24685 
Physical Properties 
Effect of Ta and Zr additions to Ti-Nb alloys on 
superconducting properties, 6:23925 


Testing 
Nb/sub 3/Sn cable-in-conduit conductor tests, 6:24710 


Thermodynamic Properties 
Effect on stability of frictional decoupling for a composite 
superconductor, 6:24707 
Welded Joints 
Design study for a demountable resistive joint for high current 
superconductors, 6:24817 
SUPERHILAC 
On-Line Control Systems 
Operating experience with a new accelerator control system 
based upon microprocessors, 6:24085 (LBL—11724) 
SURFACE AIR 


See also AIR 
EARTH ATMOSPHERE 


Radioactivity 
Tritium in the environment around the Maxey Flats 
Radioactive Waste Burial Facility, 6:24153 
SURFACE MINING 
See also COAL MINING 
Environmental Effects 
Draft environmental impact statement. Ute Mountain Ute 
proposed strip coal mine, San Juan County, New Mexico, 
6:24194 
Environmental Impact Statements 
Southern Utah petition evaluation document. Final 
environmental impact statement. Volumes 1 and 2, 6:24231 
Environmental Impacts 
Comparison of alternative approaches for estimation of 
particulate concentrations resulting from coal strip mining 
activities in northeastern Wyoming, 6:23054 
(DOE/PR/50171—T1) 
Draft environmental impact statement. Southern Utah petition 
document, 6:24189 
Draft environmental impact statement. Proposed mining and 
reclamation plan, Rojo Caballos Mine, Campbell County, 
Wyoming, 6:24192 
Draft environmental impact statement. Proposed Camp Swift 
lignite leasing, Bastrop County, Texas, 6:24193 
Draft environmental impact statement. Gibbons Creek lignite 
project, Grimes County, Texas, 6:24197 
Hydrology 
Selective placement of coal strip mine overburden in Montana. 
IV. Hydrogeologic studies. Open file report (interim) Jul 78- 
Jun 79, 6:23067 (PB—81-103194) 
Overburden 
Selective placement of coal stripmine overburden in Montana. 
II. Initial field demonstration. Open file report (interim) Jan 
76-Jun 77, 6:23065 (PB—81-103178) 
Selective placement of coal stripmine overburden in Montana. 
I. Data base. Open file report (interim) Jan 76-Jun 77, 
6:23066 (PB—81-103186) 
SURFACE WATERS 


See also COASTAL WATERS 
ESTUARIES 
SEAS 
WATER RESERVOIRS 


Radioactivity 
Tritium in the environment around the Maxey Flats 
Radioactive Waste Burial Facility, 6:24153 
Water Quality 
Bacterial analysis of water and sediment samples, 6:24207 
(BNL—51375) 
SURGERY 
Comparative Evaluations 
Radiotherapy of choroidal melanoma with Iodine-125, 6:24296 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SV 40 VIRUS 
See SIMIAN VIRUS 
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SWEDEN 
Energy Conservation 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
Transportation Sector 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
SWITCHES 
Dielectric Materials 
Partial discharge location in gas-insulated switchgear, 6:23496 
Electric Discharges 
Partial discharge location in gas-insulated switchgear, 6:23496 
SWITCHING CIRCUITS 
Magnetic Fields 
Experiments in magnetic switching, 6:24087 (UCRL—85738) 
Performance 
Experiments in magnetic switching, 6:24087 (UCRL—85738) 
SYNROC 
See SYNTHETIC ROCKS 
SYNTHANE PROCESS 
Comparative Evaluations 
Factored estimates for eastern coal commercial concepts. 
Interim report: Joint Department of Energy-Gas Research 
Institute Coal Gasification Program (Mostly computer 
calculations based on bench-scale and PDU work), 6:23008 
(DOE/ET/10250—T1) 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
HYDROGEN FUELS 
SYNTHETIC PETROLEUM 
Biological Effects 
Health and environmental effects of synthetic fuel 
technologies: research priorities. Report to the Federal 
Interagency Committee on the health and environmental 
effects of energy technologies, 6:23056 (MTR—80W348) 
Combustion 
Experimental investigation of synfuel spray characteristics and 
combustion dynamics. Quarterly technical progress report, 
January 1-March 31, 1981, 6:23141 (DOE/PC/30299—T3) 
Environmental Impacts 
Health and environmental effects of synthetic fuel 
technologies: research priorities. Report to the Federal 
Interagency Committee on the health and environmental 
effects of energy technologies, 6:23056 (MTR—80W348) 
Synthetic fuels: meeting the costs of environmental protection, 
6:23658 
Health Hazards 
Health and environmental effects of synthetic fuel 
technologies: research priorities. Report to the Federal 
Interagency Committee on the health and environmental 
effects of energy technologies, 6:23056 (MTR—80W348) 
Market 
Synthetic fuels summary, 6:23014 (DOE/ET/10679—T 10) 
Production 
High temperature fusion blanket for a synthetic fuel plant, 
6:24646 
Novel fischer-tropsch catalysts (Patent), 6:23253 
Update in the development of alternate liquid fuels, 6:23255 
Steam Generation 
Update in the development of alternate liquid fuels, 6:23255 
SYNTHETIC FUELS INDUSTRY 
Environmental Impacts 
Publications in Life Sciences Synthetic Fuels of Oak Ridge 
National Laboratory, 6:24419 (ORNL/TM—7680) 
Feasibility Studies 
Screening of synfuel processes for HTGR application, 6:23536 
(DOE/SF/02034—T 13) 
Health Hazards 
Publications in Life Sciences Synthetic Fuels of Oak Ridge 
National Laboratory, 6:24419 (ORNL/TM—7680) 
SYNTHETIC LUBRICANTS 
Performance 
Fuel-economy benefits of synthetic lubricants in heavy-duty 
trucks, 6:23876 
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SYNTHETIC PETROLEUM 
Phase Studies 
Displacement of oil by carbon dioxide, 6:23095 
(DOE/BETC/IC—80/3(Vol.3)) 
SYNTHETIC ROCKS 
Experiments bearing on the optimum preparation and heat- 
treatment of SYNROC formulations, with implications for 
the fixation of cesium and molybdenum, 6:23212 (UCRL— 
15347) 
Leaching 
Hydrothermal investigation of SYNROC formulations from 
150° to 610° at 100-MPa water pressure, 6:23221 (UCID— 
18873) 
Synthesis 
Partition behavior of strontium in SYNROC, 6:23210 
(UCRL—15347) 


TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANDEM ELECTROSTATIC ACCELERATORS 
Operation 

1979-1980 tandem accelerator report, 6:24077 (CONF- 

8010111—3) 
TANKS 
Heat Losses 

Energy conservation through the use of storage tank 
insulation: a case history of the Sun Petroleum Products 
Company's Marcus Hook Refinery insulating experiences, 
6:23788 

Thermal Insulation 

Energy conservation through the use of storage tank 
insulation: a case history of the Sun Petroleum Products 
Company's Marcus Hook Refinery insulating experiences, 
6:23788 

TANTALUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

TANTALUM ALLOYS 
Critical Current 

Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 30, 1980, 6:23904 
(DOE/ER/52056—1) 

Critical Field 

Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 30, 1980, 6:23904 
(DOE/ER/52056—1) 

Impurities 

Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 30, 1980, 6:23904 
(DOE/ER/52056—1) 

Microstructure 

Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 30, 1980, 6:23904 
(DOE/ER/52056—1) 


TAR SANDS 
See OIL SANDS 
TARGETS 


See also CARBON 12 TARGET 
LANTHANUM 139 TARGET 
MAGNESIUM 24 TARGET 
NEODYMIUM 142 TARGET 
PRASEODYMIUM 141 TARGET 
THORIUM 232 TARGET 
URANIUM 238 TARGET 


Differential Cross Sections 
Neutron production cross sections, 6:24289 (LBL—11700) 
Fabrication 

High-temperature, high-pressure bonding of nested tubular 
metallic components (Patent), 6:24088 

Isotope targets prepared by vapor deposition, 6:24076 (CONF- 
8010101—3) 

TECHNETIUM COMPLEXES 
Chemical Properties 
Preparation and characterization of two complexes of 
technetium with 2-mercaptocarboxylic acids, 6:23997 
R Ai ph “i. 1 

Preparation and characterization of two complexes of 

technetium with 2-mercaptocarboxylic acids, 6:23997 
TECHNETIUM ISOTOPES 
Radionuclide Migration 

Predicting radionuclide leaching from root zone soil for 

assessment applications, 6:24175 (CONF-810606—44(Draft)) 
TECHNOLOGY UTILIZATION 
Decision 
Basic-research foundations for public-education programs in 
energy conservation, 6:23812 (DOE/CS/10228—T1) 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TENNESSEE VALLEY AUTHORITY 
Accounting 

Cost of service information FY 1979. Subpart B, 6:23665 

(NP— 1902749) 
Operating Cost 

Cost of service information FY 1979. Subpart B, 6:23665 

(NP—1902749) 
TERBIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

TERPENES 
Toxicity 

Effects of 12-O-tetradecanoylphorbol-13-acetate and mezerein 
on epidermal ornithine decarboxylase activity, isoproterenol- 
stimulated levels of cyclic adenosine 3’:5'-monophosphate, 
and induction of mouse skin tumors in vivo, 6:24257 

TEST FACILITIES 
See also CENTRAL RECEIVER TEST FACILITY 

Cluster test facility construction and its future perspective, 

6:24686 
Design 

Research and development of a multipurpose test chassis. Final 

report, 6:23064 (DOE/ET/12488—T1) 
Fabrication 

Research and development of a multipurpose test chassis. Final 

report, 6:23064 (DOE/ET/12488—T1) 
Performance 

Fuel pin simulators tested in the THORS facility (LMFBR), 

6:23562 (CONF-801091—) 
Specifications 

Fuel pin simulators tested in the THORS facility (LMFBR), 

6:23562 (CONF-801091—) 








TETA 
(Triethylenetetramine.) 
Biological Effects 
Use of implanted minipumps to study the effects of chelating 
drugs on renal ® Ni clearance in rats, 6:24361 
TETRACHLOROBENZOQUINONE 
See CHLORANIL 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Thermodynamic Properties 
Preparation of a coal-conversion-systems technical data book. 
Part I. Annual report, May 1, 1979-April 30, 1980, 6:23009 
(DOE/ET/10255—1(Pt.1)) 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 
TEXT overview and status report, 6:24611 
Design 
Assembly plan for the Texas Experimental Tokamak, 6:24615 
Electrical Equipment 
Motor-generator for the Texas Experimental Tokamak, 6:24743 
Toroidal field power supply for the TEXT Tokamak, 6:24802 
Magnet Coils 
TEXT tf coil fabrication, 6:24679 
TEXT tf coil bonding system, 6:24741 
Power Systems 
Design and analysis of poloidal field power systems for the 
TEXT Tokamak, 6:24757 
TEXTILE INDUSTRY 
Economic Analysis 
Proposed industrial recoverd materials utilization targets for 
the textile mill products industry, 6:23775 
(DOE/CS/40170—T1) 
Energy Conservation 
Energy management in the textile industry, 6:23793 
Energy Management 
Energy management in the textile industry, 6:23793 
Materials Recovery 
Proposed industrial recoverd materials utilization targets for 
the textile mill products industry, 6:23775 
(DOE/CS/40170—T1) 
Operation 
Proposed industrial recoverd materials utilization targets for 
the textile mill products industry, 6:23775 
(DOE/CS/40170—T1) 
Solar Process Heat 
Solar production of industrial process steam. Phase II. 
Fabrication and installation, 6:23361 (SAN—1713-3) 
Steam Systems 
Solar production of industrial process steam. Phase II. 
Fabrication and installation, 6:23361 (SAN—1713-3) 
TEXTILES 
Processing 
Energy management in the textile industry, 6:23793 
TEXTOR TOKAMAK 
Energy Conversion 
Energy conversion and poloidal system of TEXTOR, 6:24756 
Magnet Coils 
Energy conversion and poloidal system of TEXTOR, 6:24756 
Magnetic Fields 
Design, fabrication and testing of magnetic field diagnostic 
components for implantation into the TEXTOR tokamak, 
6:24736 
TFTR REACTORS 
Breeding Blankets 
Blanket module design for breeding tests in TFTR, 6:24650 
Construction 
Assembly of TFTR, 6:24626 
Cooling Systems 
TFTR vacuum vessel heating/cooling systems, 6:24769 
TFTR vacuum vessel bellows cooling system heat transfer and 
flow distribution tests, 6:24770 
Cryopumps 
In-torus surface pumping for the TFTR flexibility 
modification, 6:24806 
Decontamination 
Tritium cleanup systems for TFTR, 6:24605 
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Ducts 
Neutral-beam/torus connecting duct for the tokamak fusion 
test reactor, 6:24811 
Electrical Equipment 
Electrical supply system for the TFTR equilibrium field coils, 
6:24801 
Harmonic content in the variable-frequency ac power line of 
TFTR, 6:24744 
Protective devices for the TFTR energy conversion and 
storage systems, 6:23432 
Energy Conversion 
TFTR energy conversion system simulation. TFTR, 6:24696 
First Wall 
First-wall thermostructural and material considerations in the 
TFTR, 6:24660 
Gas Injection 
Gas injection assembly for TFTR, 6:24812 
Transient flow response of a tritium gas injection system in 
TFTR, 6:24813 
Heat Sinks 
Development of a high energy density heat sink, 6:24787 
Magnet Coils 
Brazing of large section water-cooled copper conductor on 
TFTR, 6:24671 
Detailed analysis of the TFTR tf coils beyond finite-element 
analysis, 6:24738 
Electrical insulation system development experiences and test 
results for TFTR magnetic field coils, 6:24672 
Fabrication aspects of toroidal field coils for the tokamak 
fusion test reactor, 6:24740 
Magnetic design of TFTR poloidal coil systems, 6:24673 
Manufacture of the tf coils for TFTR, 6:24739 
Mechanical and electrical design of the TFTR poloidal field 
coils, 6:24737 
TFTR outer pf coils insulation and mold design, 6:24674 
TFTR tf coil support restraint structure, 6:24670 
Tooling and manufacture of coils for fusion research, 6:24675 
Maintenance 
Challenges of tokamak fusion test reactor (TFTR) 
maintenance, 6:24640 
Status of remote maintenance on TFTR, 6:24637 
Mechanical Structures 
Design features of TFTR support structures, 6:24638 
Neutral Beam Sources 
Hv switch tube development program for the TFTR neutral 
beam power system, 6:24742 
TFTR neutral beam support system, 6:24791 
TFTR neutral beam power system, 6:24798 
Neutron Spectrometers 
Mechanical design of a neutron spectrometer for TFTR, 
6:24804 
Operation 
TFTR preoperational test plan, 6:24627 
Plasma Diagnostics 
General arrangement of diagnostics on TFTR, 6:24572 
Power Systems 
Conceptual design of an electrical power module for the 
tokamak fusion test reactor, 6:24762 
Power Transmission Lines 
Design and test of the transmission line to the TFTR neutral 
beam ion sources, 6:24810 
Reactor Fueling 
Computer control of the TFTR tritium storage and delivery 
system, 6:24602 
Tritium storage and delivery system for the Tokamak Fusion 
Test Reactor, 6:24606 
Remote Handling 
Remote handling methods development program for TFTR, 
6:24639 
Resistance Heating 
Design and operation of the TFTR ohmic heating electrical 
system, 6:24796 
Superconducting Magnets 
Field coils cooling water system design, 6:24766 
Vacuum Pumps 
Vacuum pumping system for TFTR, 6:24805 
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Vacuum Systems 
Strength and fatigue aspects of the TFTR vacuum vessel 
bellows design, 6:24807 
THERMAL ALTERATION 
See MATURATION 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 
Biological Effects 
Field experiments on responses of a freshwater, benthic 
macroinvertebrate community to vertebrate predators, 
6:24365 
THERMAL ENERGY STORAGE EQUIPMENT 
Latent Heat Storage 
Heat storage utilizing Thermol 81 energy storage, 6:23382 
THERMAL INSULATION 
Cost 
Residential energy-consumption survey: 1979-1980 
consumption and expenditures. Part I. National data 
(including conservation), 6:23708 (DOE/EIA—0262/1) 
Performance 
Thermal insulation, 6:23737 
Performance Testing 
Project deep steam, 6:23112 (DOE/BETC/IC—80/3(Vol.3)) 
Specifications 
Thermal insulation, 6:23737 
THERMAL POWER PLANTS 


See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 


Archaeological Sites 
Prehistoric occupation of the Killen Electric Generating 
Station near Wrightsville, Adams County, Ohio. Volume I. 
Final report 1977-79, 6:23428 (PB—81-102170) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMOCOUPLES 
Level Indicators 
Theoretical characterization of a dual-purpose gamma 
thermometer, 6:23510 (CONF-810606—51) 
Power Distribution 
Theoretical characterization of a dual-purpose gamma 
thermometer, 6:23510 (CONF-810606—51) 
Sensitivity 
Thermocouple signal sensitivity to the sheath thickness of 
thermal-hydraulic test facility indirectly heated electric fuel 
pin simulators (PWR), 6:23569 (CONF-801091—) 
THERMOELECTRIC GENERATORS 
Fabrication 
Milliwatt Generator Project. Progress report, October 1980- 
March 1981, 6:23697 (LA—8881-PR) 
Performance Testing 
Milliwatt Generator Project. Progress report, October 1980- 
March 1981, 6:23697 (LA—8881-PR) 
Radioisotope Heat Sources 
Milliwatt Generator Project. Progress report, October 1980- 
March 1981, 6:23697 (LA—8881-PR) 
THERMOGRAPHY 
Reviews 
Thermography, 6:23734 
THERMOLUMINESCENT DOSEMETERS 
Calibration 
Mound’s thermoluminescent personnel dosimeter for neutron 
and photon monitoring, 6:24102 (MLM—2808) 
Performance 
Radiation accident dosimetry, 6:23224 
Performance Testing 
Mound’s thermoluminescent personnel dosimeter for neutron 
and photon monitoring, 6:24102 (MLM—2808) 
Personnel Dosimetry 
Passive detectors, 6:24354 
THERMOLUMINESCENT DOSIMETRY 
Radiation accident dosimetry, 6:23224 
THERMONUCLEAR FUELS 
Feasibility Studies 
Tritium implications of advanced-fuel fusion cycles, 6:24598 


THERMOSTATS 
Performance Testing 


Reprocessing 
Conceptual design of tritium handling facility, 6:23233 
Design study of fuel circulating system using Pd-alloy 
membrane isotope separation method, 6:24601 
THERMONUCLEAR REACTOR COOLING SYSTEMS 


A 





er yerocy 
Liquid metal boiling in a magnetic field, 6:24659 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 


See also DOUBLET REACTORS 
FIELD-REVERSED MIRROR REACTORS 
I-BEAM TYPE REACTORS 
JT-60 REACTORS 
LINUS REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TFTR REACTORS 
TMR REACTORS 
TOKAMAK TYPE REACTORS 


Study of reenriching PWR fuel rods in an inertial confinement 
fusion reactor, 6:24631 
Breeding Blankets 
Tritium-breeding fusion blanket concept with boiling-water 
coolant, 6:24645 
Decontamination 
Analysis of experimental air-detritiation data using TSOAK- 
M1, 6:24608 
Design 
Modularization of advanced-fuel plasmoid reactors, 6:24617 
Electrical Equipment 
Fast commutation of homopolar generator output, 6:24750 
Exhaust Gases 
Characteristics of unburned tritium exhaust, recovery, and 
reprocessing systems in magnetic and inertial confinement 
reactors, 6:24596 
First Wall 
Long life first wall for fusion reactors, 6:24655 
Thermal vibrations of cylindrical shells with applications to 
laser fusion reactors, 6:24643 
Maintenance 
Establishing fusion component failure limits through 
availability goals, 6:24641 
Meetings 
Proceedings of the symposium on engineering problems of 
fusion research, 8th, 1979, 6:24527 
Power Supplies 
ICRF shunt regulator-megawatt power supply protection, 
6:24748 
Radiation Hazards 
Implications of uncertainties in modeling of tritium releases 
from fusion reactors, 6:24594 
Reactor Kinetics 
Transport and reactor theory. Progress report, October 1- 
December 31, 1980, 6:23540 (LA—8771-PR) 
Safety ’ 
Safety related tritium research required to support commercial 
fusion power reactors, 6:24604 
Tritium Recovery 
Characteristics of unburned tritium exhaust, recovery, and 
reprocessing systems in magnetic and inertial confinement 
reactors, 6:24596 
Development of tritium production technology in nuclear 
fusion research program of Japan, 6:24607 
Uses 
High temperature fusion blanket for a synthetic fuel plant, 
6:24646 
Vacuum Systems 
Ultrasonic scanner for fusion reactor vacuum vessel welds, 
6:24809 
Wall Loading 
Effect of wall loading limitations and choice of beta on the 
feasibility of advanced fuel fusion reactors, 6:24651 
THERMOSTATS 
Performance Testing 
Seasonal performance of air conditioners - an analysis of the 
DOE test procedures: the thermostat and measurement 
errors. Report No. 2, 6:23707 (DOE/CS/23337—2) 





THETA PINCH 
Computerized Simulation 

Physical conditions in reversed field pinches and theta pinches 

as inferred from simulations, 6:24543 (CONF-790866—) 
Plasma Diagnostics 

Study of plasma convection and wall interactions in magnetic- 
confinement systems. Progress report, October 1, 1980- 
September 30, 1981, 6:24558 (DOE/ET/53018—8) 

THICKNESS GAGES 
X-Ray Fluorescence Analysis 
Chromium thickness measurement by x-ray fluorescence, 
6:24098 (BDX—613-2638) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 

THOMSON SCATTERING 

Data Acquisition 

User-oriented data acquisition and control system, 6:24575 

THORIUM 

Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

THORIUM 232 
Resonance Integrals 

Thorium s-wave neutron widths from 21 to 2006 eV, 6:24507 

(CONF-810606—50) 
THORIUM 232 TARGET 
Neutron Reactions 

Thorium s-wave neutron widths from 21 to 2006 eV, 6:24507 

(CONF-810606—50) 
THORIUM ISOTOPES 
Radionuclide Migration 

Predicting radionuclide leaching from root zone soil for 

assessment applications, 6:24175 (CONF-810606—44(Draft)) 
THORIUM ORES 
Bibliographies 

National Uranium Resource Evaluation. Bibliographic index of 
Grand Junction office uranium reports, 6:23161 (GJBX— 
127(81)) 

Exploration 

National Uranium Resource Evaluation. Bibliographic index of 
Grand Junction office uranium reports, 6:23161 (GJBX— 
127(81)) 

THREE MILE ISLAND-2 REACTOR 
Activity Levels 

Characterization of the Three Mile Island Unit-2 reactor 
building atmosphere prior to the reactor building purge, 
6:23572 (GEND—005) 

Coolant Cleanup Systems 

Evaluation of increased cesium loading on submerged 
demineralizer system (SDS) zeolite beds, 6:23570 
(DOE/NE—0012) 

Decontamination 

Evaluation of increased cesium loading on submerged 
demineralizer system (SDS) zeolite beds, 6:23570 
(DOE/NE—0012) 
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Reactor Accidents 

Characterization of the Three Mile Island Unit-2 reactor 
building atmosphere prior to the reactor building purge, 
6:23572 (GEND—005) 

THROMBOCYTES 
See BLOOD PLATELETS 
TIME-OF-FLIGHT SPECTROMETERS 
Design 
Physical characterization of energetic heavy-ion beams, 
6:24101 (LBL—11700) 
TIME-OF-USE PRICING 
Simulation 
Modeling TOD pricing effects on electric utility loads, 6:23669 
TIN 
X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

TIN ALLOYS 
See also TIN BASE ALLOYS 
Critical Field 

Effects of magnetic atoms on the properties of ternary 

superconductors, 6:23894 (CONF-800766—4) 
Transition Temperature 
Effects of magnetic atoms on the properties of ternary 
superconductors, 6:23894 (CONF-800766—4) 
TIN BASE ALLOYS 
Electromagnetic Form Factors 
Mixed-valent properties of CeSns, 6:23908 (IS-M—313) 
Fermi Level 

de Haas-van Alphen measurements of mixed-valent CeSns, 
6:23897 (CONF-801134—14) 

Fermi-surface properties of mixed-valent materials, 6:23909 (IS- 
M—324) 

Neutron Diffraction 
Mixed-valent properties of CeSns, 6:23908 (IS-M—313) 
TIRES 
Aerodynamics 
Airflow field around an operating tire and its effect on tire 
power loss, 6:23859 
Deformation 
Modeling tire deformation for power loss calculations, 6:23857 
Losses 


Airflow field around an operating tire and its effect on tire 
power loss, 6:23859 
Modeling tire deformation for power loss calculations, 6:23857 
Modeling tire energy dissipation for power loss calculations, 
6:23858 
Structure and use of GMR combined thermo-mechanical tire 
power loss model, 6:23856 
Heat Transfer 
Airflow field around an operating tire and its effect on tire 
power loss, 6:23859 
Rolling Friction 
Modeling tire energy dissipation for power loss calculations, 
6:23858 
Variations in truck tire rolling resistance and their effect on 
fuel economy, 6:23874 
TISSUES 
Chemical Composition 
Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 
Radiosensitivity 
Biological properties of high-energy heavy charged particles, 
6:24357 
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TITANIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX--164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 


XPS and ion beam scattering studies of leaching in simulated 
waste glass containing uranium, 6:23217 (CONF-801124—48) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Chemical Composition 
High weldability nickel-base superalloy (Patent), 6:23918 
Critical Current 
Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 30, 1980, 6:23904 
(DOE/ER/52056—1) 
Critical Field 
Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 30, 1980, 6:23904 
(DOE/ER/52056—1) 
Impurities 
Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 30, 1980, 6:23904 
(DOE/ER/52056—1) 
Microstructure 
Practical superconducting composite conductors: 
understanding, optimization and development. Progress 
report, October 1, 1979-September 30, 1980, 6:23904 
(DOE/ER/52056—1) 
Physical Properties 
Effect of Ta and Zr additions to Ti-Nb alloys on 
superconducting properties, 6:23925 
Tensile Properties 
Effects of iron additions on the mechanical properties of a 
uranium-0.74 weight percent titanium alloy, 6:23916 
(Y/DV—75) 
TITANIUM BASE ALLOYS 
Permeability 
Review of fusion-related experimentation on blanket/tritium 
processing and hydrogen isotope migration at the Argonne 
National Laboratory, 6:24597 
Physical Radiation Effects 
Summary of titanium studies in support of fusion energy, 
6:23906 (DOE/ET/52039—T1) 
TITANIUM OXIDES 
See also PEROVSKITE 
Lung Clearance 
Lung clearance of particles in two strains of rats, 6:24402 
Materials Recovery 
Advanced research and technology: direct utilization - 
recovery of minerals from coal fly ash. Technical progress 
report, 1 January 1981-31 March 1981, 6:23048 (IS—4771) 
Retention 
Lung clearance of particles in two strains of rats, 6:24402 
TMR REACTORS 
Control 
Active control of the Ill tandem mirror reactor concept, 
6:24774 
Electromagnetic Pumps 
Electromagnetic pumping of liquid metal coolant in the fissile 
blanket of the TMHR, 6:24767 
Maintenance 
Impact of maintenance and handling considerations on the cost 
of a tandem mirror reactor power plant, 6:24624 
Reactor Shutdown 
On the startup and shutdown of a tandem mirror reactor, 
6:24773 
Reactor Start-Up 
On the startup and shutdown of a tandem mirror reactor, 
6:24773 
TMX DEVICES 
Electric Potential 
Ambipolar potential formation in TMX, 6:24568 (UCRL— 
85828(Rev.1)) 
Neutral Beam Sources 
Engineering design of a 40 kV neutral-beam source, 6:24771 
Plasma Confinement 
Ambipolar potential formation in TMX, 6:24568 (UCRL— 
85828(Rev.1)) 





TMX DEVICES 
Plugging 


Plugging 
Heavy-atom neutral beams for tandem-mirror end plugs, 
6:24566 (PPPL—1786) 
TOBACCO SMOKES 
Toxicity 
Method for rapid scoring of respiratory tumors in hamsters, 
6:24395 
TOKAMAK DEVICES 


See also ALCATOR DEVICE 
ASDEX TOKAMAK 
SPHEROMAK DEVICES 
TEXT DEVICES 
TEXTOR TOKAMAK 
TOKAPOLE DEVICES 


Charged-Particle Transport 
Quasi-linear transport of alpha-particles in a tokamak plasma, 
6:24535 (CONF-790866—) 
Summary of the working group on particle transport, 6:24541 
(CONF-790866—) 
Cyclotron Instability 
Survey of thermonuclear instabilities in a tokamak, 6:24534 
(CONF-790866—) 
Design 
Design of RST--an rf-driven steady-state toroidal experiment, 
6:24613 
Equilibrium Plasma 
Equilibrium of compact toroidal plasmas and relevant magnet 
configurations, 6:24547 (CONF-790866—) 
High-Frequency Heating 
RF current drive for a steady-state tokamak, 6:24548 (CONF- 
790866—) 
ICR Heating 
Effect of ICRF heating on single particle confinement in 
tokamaks, 6:24528 (AD-A—088578) 
Impurities 
Influence of edge effects and of impurities on the thermal 
stability of a tokamak plasma, 6:24540 (CONF-790866—) 
Magnetic Field Ripples 
Banana drift transport in tokamaks with ripple, 6:24565 
(PPPL—1784) 
Plasma Heating 
Parametric study of alpha-particle heating in tokamaks, 6:24533 
(CONF-790866—) 
Plasma Instability 
Influence of edge effects and of impurities on the thermal 
stability of a tokamak plasma, 6:24540 (CONF-790866—) 
Quasi-linear transport of alpha-particles in a tokamak plasma, 
6:24535 (CONF-790866—) 
Plasma Production 
Study on a rectangular plasma generator for extracting 30 
A/10 sec ion beams, 6:24776 
Plasma Sheath 
Influence of edge effects and of impurities on the thermal 
stability of a tokamak plasma, 6:24540 (CONF-790866—) 
Stress Analysis 
Three-dimensional structural analysis of a compact toroidal 
fusion experiment, 6:24578 (CONF-790866—) 
Superconducting Magnets 
Support structure of the RST device, 6:24706 
Transport Theory 
Banana drift transport in tokamaks with ripple, 6:24565 
(PPPL—1784) 
Transport in high-8, beam-heated tokamaks, 6:24542 (CONF- 
790866—) 
Trapped-Particle Instability 
Stabilization of the dissipative trapped electron mode and 
confinement scaling law, 6:24544 (CONF-790866—) 
Survey of thermonuclear instabilities in a tokamak, 6:24534 
(CONF-790866—) 
Vacuum Systems 
Vacuum vessels for fusion devices, 6:24808 
TOKAMAK ETF 
Neutral Atom Beam Injection 
Nucleonic analysis of the ETF neutral-beam-injector-duct and 
vacuum-pumping-duct shields, 6:24582 (LA—8830-MS) 
Neutron Transport 
Nucleonic analysis of the ETF neutral-beam-injector-duct and 
vacuum-pumping-duct shields, 6:24582 (LA—8830-MS) 


ERA Vol. 6, No. 16 / 176S 


Reactor Fueling 
Deuterium and tritium fueling in an ETF/INTOR plasma with 
divertor, 6:24577 (CONF-790866—) 
Vacuum Systems 
Nucleonic analysis of the ETF neutral-beam-injector-duct and 
vacuum-pumping-duct shields, 6:24582 (LA—8830-MS) 
TOKAMAK TYPE REACTORS 


See also DOUBLET REACTORS 
INTOR TOKAMAK 
ISX TOKAMAK 
JT-60 REACTORS 
STARFIRE TOKAMAK 
TFTR REACTORS 
TOKAMAK ETF 


Breeding Blankets 
Blanket and shield design for a commercial tokamak hybrid 
reactor (cthr), 6:24653 
Cylindrical module first wall blanket concept, 6:24654 
High temperature blankets and power cycles for high 
efficiency power conversion, 6:24658 
Managing the fusion burn to improve symbiotic system 
performance, 6:24652 
Bundle Divertors 
Design of an advanced bundle divertor for the demonstration 
tokamak hybrid reactor, 6:24648 
DITE tokamak bundle divertor (MK ID), 6:24681 
Computerized Simulation 
Tokamak reactor poloidal field system study, 6:24614 
Control Systems 
Practical method for analyzing the feedback control of the 
position of a tokamak plasma, 6:24576 
Cooling Systems 
Simple novel liquid lithium circulating system in the blanket of 
a tokamak type of thermonuclear reactor (TTNR), 6:24768 
Demonstratson Plants 
HFCTR demonstration reactor design study: advantages of 
high force density magnets and total modularization, 6:24687 
Design 
Engineering design study of the long pulse technology 
tokamak, 6:24622 
Engineering design considerations for compact ignition test 
reactors, 6:24623 
Reference design of a commercial tokamak hybrid reactor, 
6:24629 
SLPX, superconducting long-pulse experiment. conducted, 
6:24612 
Economic Analysis 
Economic analysis of uranium-fueled symbiotic energy systems 
using the symecon code, 6:24630 
ECR Heating 
Reference design and program plan for a TNS electron 
cyclotron heating startup system, 6:24785 
Tokamak power reactor heated at electron cyclotron 
resonance by gyrotrons, 6:24786 
Electron Beam Injection 
Electron beam driven tokamaks, 6:24780 
Electronic Circuits 
Design, fabrication and testing of core snubber network for ion 
source of tokamak fusion reactors, 6:24761 
Environmental Impacts 
Tritium in the compact ignition experiment (ZEPHYR), 
6:24595 
Exhaust Gases 
Feasibility studies on exhaust plasma processes, 6:23232 
Tritium in the compact ignition experiment (ZEPHYR), 
6:24595 
First Wall 
Circuit analysis of the use of rectifying first wall to drive the 
plasma current during the burn period of a tokamak fusion 
reactor, 6:24647 
Magnet Coils 
Cryogenic electrical tests on tokamak insulation system, 
6:24676 
Design, fabrication, and testing of the PLACE-R1 machine, 
6:24680 
Experimental verification of a poloidal field coil code, 6:24678 
Force analysis in the superconducting toroidal system of a 
tokamak reactor, for all the possible fault conditions, 6:24669 
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Limitation of the maximum toroidal magnetic field value for 
tokamak reactors by the “core constraint”, 6:24725 
Optimization of currents in field-shaping coils of a non-circular 
tokamak, 6:24665 
Seismic analysis of a fusion reactor magnet system, 6:24694 
SLPX TF coil, description and fem stress analysis, 6:24720 
Stress analysis and testing of the toroidal field coil, 6:24666 
Neutral Beam Sources 
Compact, maintainable 80-keV neutral beam module (Patent), 
6:24593 
Some aspects of the stationary ion sources constructing, 
6:24772 
Power Supplies 
Poloidal field power supply ignition requirements for Inesco 
PHIBEX Tokamaks by computer based circuit analysis, 
6:24758 
Protective Coatings 
Development of low z coatings for tokamak reactors, 6:24815 
Reactor Fueling 
Design study of fuel circulating system using Pd-alloy 
membrane isotope separation method, 6:24601 
Shielding 
Blanket and shield design for a commercial tokamak hybrid 
reactor (cthr), 6:24653 
Superconducting Magnets 
Alternating field losses in multifilamentary composite 
conductors carrying dc transport currents, 6:24730 
Conceptual design of a superconducting magnet system for the 
JAERI experimental fusion reactor, 6:24692 
Electrical design of the westinghouse superconductor magnet 
for the large coil program, 6:24661 
Protection instrumentation for a large superconducting magnet, 
6:24689 
Superconducting magnets for MHD and fusion: common 
problems... joint solutions?, 6:24691 
Transport analysis in 2-D of tokamak hybrid shielding, 6:24721 
Test Facilities 
TEXT overview and status report, 6:24611 
Thermodynamic Cycles 
High temperature blankets and power cycles for high 
efficiency power conversion, 6:24658 
TOKAPOLE DEVICES 
Research Programs 
Technical progress report, October 1, 1980-September 30, 
1981, 6:24559 (DOE/ET/53051—23) 
TOLUENE 
Oxidation 
Fundamental and semi-global kinetic mechanisms for 
hydrocarbon combustion. Final report, March 1977-October 
1980, 6:23248 (DOE/ET/11287—T1) 
Phase Studies 
Phase boundary curves in toluene, 1-butanol, and aqueous 
sodium alkylbenzenesulfonate systems, 6:23982 
TOMATOES 
Radioactivity 
Tritium dynamics in vegetables: experimental results, 6:24358 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TORSATRON STELLARATOR 
Superconductors 
Design study for a demountable resistive joint for high current 
superconductors, 6:24817 
TOTAL ENERGY SYSTEMS 
Solar energy breeders, 6:23308 
Air Pollution 
Environmental assessment of coal-using prime movers for 
residential/commercial total energy systems, 6:24121 
(CONF-801171—5) 
Environmental Impacts 
Environmental assessment of coal-using prime movers for 
residential/commercial total energy systems, 6:24121 
(CONF-801171—S) 
Meetings 
Second international total energy congress. Part 1: the papers, 
6:23641 
Second international total energy congress. Part 2: the 
discussions, 6:23642 


TOWER FOCUS POWER PLANTS 
Specifications 


TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWER FOCUS COLLECTORS 
Emplacement 
Collector-field layout specification (RADL Item 2-12), 6:23333 
(DOE/SF/10499—T23) 
TOWER FOCUS POWER PLANTS 
Buildings 
Plant control building design requirements specification 
(RADL Item 7-26), 6:23334 (DOE/SF/10499—T24) 
Central Receivers 
Receiver subsystem analysis report (RADL Item 4-1), 6:23326 
(DOE/SF/10499—T 16) 
Computerized Control Systems 
Technical objectives report - MCS (RADL Item 2-26), 6:23323 
(DOE/SF/10499—T12) 
Control Equipment 
System Integration Laboratory test plan (RADL Item 6-4), 
6:23335 (DOE/SF/10499—T25) 
Data Acquisition Systems 
Meteorological station requirements specification (RADL Item 
7-19), 6:23322 (DOE/SF/10499—T11) 


Preliminary design review - 50% complete (RADL Item 1-5), 
6:23332 (DOE/SF/10499—T22) 
Solar repowering study, Sierra Pacific Power Utility, 6:23340 
(MDC-G—8476) 
Third project design review (RADL Item 1-5), 6:23321 
(DOE/SF/10499—T10) 
Electric Motors 
Receiver Feedwater Pump and Drive Specification (RADL 
Item 7-38): 10-MWe Solar-Thermal; Central-Receiver Pilot 
Plant; Solar-Facilities Design Integration, 6:23319 
(DOE/SF/10499—8-3) 
Electrical Equipment 
Plant-support subsystem procurement documentation (RADL 
Item 7-44A), 6:23329 (DOE/SF/10499—T19) 
Engineering Geology 
Final summary soils report (RADL 7-1), 6:23327 
(DOE/SF/10499—T17) 
Feasibility Studies 
Independent feasibility assessment (RADL Item 4-4), 6:23328 
(DOE/SF/10499—T 18) 
Hybrid Systems 
Solar-central-receiver hybrid power system, Phase I. Midterm 
topical report (draft), 6:23338 (MCR—79-1333) 
Marketing Research 
Solar-central-receiver hybrid power system, Phase I. Midterm 
topical report (draft), 6:23338 (MCR—79-1333) 
Optimization 
Solar-central-receiver hybrid power system, Phase I. Midterm 
topical report (draft), 6:23338 (MCR—79-1333) 
Parametric Analysis 
Solar-central-receiver hybrid power system, Phase I. Midterm 
topical report (draft), 6:23338 (MCR—79-1333) 
Process Control 
Subsystem distributed process control specification (RADL 
Item 6-2), 6:23336 (DOE/SF/10499—T27) 
Quality Assurance 
Quality-assurance plan (RADL Item 1-2), 6:23330 
(DOE/SF/10499—T20) 
Safety 
System safety plan (RADL 2-24), 6:23331 (DOE/SF/10499— 
T21) 
Site Preparation 
Final summary soils report (RADL 7-1), 6:23327 
(DOE/SF/10499—T17) 
Soils 
Final summary soils report (RADL 7-1), 6:23327 
(DOE/SF/10499—T17) 
Specifications 
Collector-field layout specification (RADL Item 2-12), 6:23333 
(DOE/SF/10499—T23) 
Plant-support subsystem procurement documentation (RADL 
Item 7-44C), 6:23324 (DOE/SF/10499—T13) 





Purchased demineralized-water technical requirements 
specification (RADL Item 7-12A), 6:23320 
(DOE/SF/10499—T9) 

Receiver Feedwater Pump and Drive Specification (RADL 
Item 7-38): 10-MWe Solar-Thermal; Central-Receiver Pilot 
Plant; Solar-Facilities Design Integration, 6:23319 
(DOE/SF/10499—8-3) 

Supports 

Plant-support subsystem procurement documentation (RADL 

Item 7-44C), 6:23324 (DOE/SF/10499—T13) 
Test Facilities 

System Integration Laboratory test plan (RADL Item 6-4), 

6:23335 (DOE/SF/10499—T25) 
Water Pumps 

Receiver Feedwater Pump and Drive Specification (RADL 
Item 7-38): 10-MWe Solar-Thermal; Central-Receiver Pilot 
Plant; Solar-Facilities Design Integration, 6:23319 
(DOE/SF/10499—8-3) 

TOXIC MATERIALS 
Environmental Effects 

Testing and evaluation of chemical hazards under the toxic 

substances control act, 6:23504 
Health Hazards 

Testing and evaluation of chemical hazards under the toxic 

substances control act, 6:23504 
Regulations 

Testing and evaluation of chemical hazards under the toxic 

substances control act, 6:23504 
TOXICITY 
Testing 

Animal methods for toxicity testing, 6:24417 (CONF-810253— 

1) 
TRACHEA 


Method for rapid scoring of respiratory tumors in hamsters, 
6:24395 
TRACKS 
See PARTICLE TRACKS 
TRAFFIC CONTROL 
Computerized Control Systems 
Coordinating traffic signals to reduce fuel consumption, 
6:23755 (PB—81-102683) 
Computerized Simulation 
Construction of integer-vector library routines for the Cray 
computer, 6:24831 (SAND—81-8214) 
Fuel Economy 
Coordinating traffic signals to reduce fuel consumption, 
6:23755 (PB—81-102683) 
TRAINS 
Energy Conservation 
Massachusetts Bay Transportation Authority Blue Line vehicle 
evaluation. Final report Apr-Oct 79, 6:23756 (PB—81- 
102949) 
Performance Testing 
Massachusetts Bay Transportation Authority Blue Line vehicle 
evaluation. Final report Apr-Oct 79, 6:23756 (PB—81- 
102949) 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFORMERS 
Insulating Oils 
Partial discharge testing of bulk transformer oil, 6:23459 
(SAND—81-0551C) 
TRANSIENT OVERPOWER ACCIDENTS 
Computer Calculations 
Improved two-component sodium voiding model for the 
SAS4A analysis code, 6:23582 
PLUTO2 overpower excursion code and a comparison with 
EPIC, 6:23584 
Simulation 
Simulation of mild TOP accidents in fast breeder reactors 
using thermite filled fuel rod simulators, 6:23567 (CONF- 
801091—) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
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TRANSITION ELEMENT COMPOUNDS 
Electron Spin Resonance 
Optical and magnetic resonance studies of energy transfer in 
inorganic molecular solids. Final report 1 jun 77-31 may 80, 
6:23944 (AD-A—088567) 
Optical Properties 
Optical and magnetic resonance studies of energy transfer in 
inorganic molecular solids. Final report 1 jun 77-31 may 80, 
6:23944 (AD-A—088567) 
TRANSITION ELEMENTS 
Fermi Level 
De Haas-Van Alphen measurements of one-electron and many- 
body effects in transition metals and intermetallic 
compounds, 6:24513 (CONF-800864—2) 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPLANTS 
Optimization 
Syngeneic marrow transfusion into normal recipients, 6:24328 
(LBL—11700) 
TRANSPORTATION SECTOR 
Energy Conservation 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
TRANSPORTATION SYSTEMS 


See also BUSES 
MASS TRANSIT SYSTEMS 


Energy Conservation 
Study description: an environmental comparison of future 
urban-transportation alternatives, 6:23752 (CONF-801076—5) 
Environmental Impacts 
Study description: an environmental comparison of future 
urban-transportation alternatives, 6:23752 (CONF-801076—5) 
Hydrogen Fuels 
Prospective use of liquid hydrogen as a fuel for transportation, 
6:23243 
Management 
Potential for improving air quality through transportation 
systems management, 6:23637 
Planning 
Transportation planning and clean air, 6:23636 
Technology Assessment 
Study description: an environmental comparison of future 
urban-transportation alternatives, 6:23752 (CONF-801076—S) 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
Radionuclide Migration 
Integrated study of the behavior of transuranic elements in the 
marine environment, 6:24213 (DOE/EV/10306—T1) 
TRAPPED-PARTICLE INSTABILITY 
Survey of thermonuclear instabilities in a tokamak, 6:24534 
(CONF-790866—) 
Stabilization 
Stabilization of the dissipative trapped electron mode and 
confinement scaling law, 6:24544 (CONF-790866—) 
TREAT REACTOR 
Loss of Flow 
TREAT experiments with irradiated fuel simulating 
hypothetical loss-of-flow accidents in large LMFBRs, 
6:23603 
Neutron Density 
Effects of fuel distribution on fission density in TREAT 
experiments, 6:23604 
Reactor Cores 
Physics design of the upgraded TREAT reactor, 6:23552 
(CONF-800942—26) 
Reactor Kinetics 
Physics design of the upgraded TREAT reactor, 6:23552 
(CONF-800942—26) 
Reactor Protection Systems 
Physics design of the upgraded TREAT reactor, 6:23552 
(CONF-800942—26) 
TRIETHYLENETETRAMINE 
See TETA 
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TRIGGER CIRCUITS 
Comparative Evaluations 
Review of programmable systems associated with Fermilab 
experiments, 6:24080 (FERMILAB-Conf—81/39-EXP) 


Activity Levels 
Study of tritium control in CANDU nuclear power stations, 
6:23514 
Transport of tritium from GCFR fuel bundles tested in the 
Helium Loop Mol, 6:23529 
Tritium inventory and release from core materials (PWR; 
BWR), 6:23507 
Binding Energy 
Atomistics of tritium and helium-3 in metals, 6:23920 
Diffusion 
Influence of thin silicon films on deuterium and tritium 
permeation in steels, 6:23922 
Investigations on sorption and diffusion of tritium in HTRG- 
graphite, 6:23957 
Permeation of tritium through aluminum with oxide films, 
6:23923 
Review of fusion-related experimentation on blanket/tritium 
processing and hydrogen isotope migration at the Argonne 
National Laboratory, 6:24597 
Environmental Transport 
Environmental tritium applications to atmospheric and 
oceanographic research, 6:24155 
Foliar Uptake 
Tritium dynamics in vegetables: experimental results, 6:24358 
Gettering 
1,4-diphenylbutadiyne as a potential tritium getter, 6:24599 
Infrared Spectra 
Recent research on cryogenic deuterium-tritium, 6:23236 
Mass Spectroscopy 
Isotopic analysis of hydrogen-helium mixtures, 6:23974 
Maximum Permissible Level 
Implications of uncertainties in modeling of tritium releases 
from fusion reactors, 6:24594 
Measuring Instruments 
Tritium suface contamination: the special problem, 6:24107 
Meetings 
Proceedings: tritium technology in fission, fusion, and isotopic 
applications, 6:23231 
Monitoring 
Developments in tritium monitoring, 6:24106 
Effects of tritium on electron multiplier performance, 6:24600 
Mutagenesis 
Mutagenesis in mammalian cells, 6:24382 (LBL—11700) 
Oxidation 
Kinetics of catalyzed tritium oxidation in air at ambient 
temperature, 6:23215 
Pumping 
Magnetic drive vane pump, 6:24011 
Purification 
Conceptual design of tritium handling facility, 6:23233 
Radiati »n Hazards 
Safety related tritium research required to support commercial 
fusion power reactors, 6:24604 
Radiation Monitoring 
Determining total tritium content of Rocky Flats stack 
emissions, 6:24151 
HT/HTO MPC detector response under field conditions, 
6:24154 
Mound operational experience with tritium differentiating 
ethylene glycol air samplers, 6:24150 
Reduction of tritium concentration in an aquifer, 6:24217 
Study of tritium control in CANDU nuclear power stations, 
6:23514 
Tritium in the environment around the Maxey Flats 
Radioactive Waste Burial Facility, 6:24153 
Radioactivity Transport 
Design options for improving tritium control at CANDU 
nuclear generating stations, 6:23515 
Removal 
Control system for Sandia National Laboratories Vacuum 
Effluent Recovery System (Tritium removal from exhaust 
gases), 6:24012 


TRUCKS 
Fuel Economy 


RTNS-II tritium scrubber design and performance, 6:23234 
Tritium cleanup systems for TFTR, 6:24605 
Root Absorption 
Tritium dynamics in vegetables: experimental results, 6:24358 
Scintillation Counting 
Comparison of liquid scintillation cocktails used for tritium 
analyses at Mound Facility, 6:23973 
Separation Processes 
Feasibility studies on exhaust plasma processes, 6:23232 
Separation of hydrogen isotope by Pd-alloy membrane, 6:23981 
Storage Facilities 
Computer control of the TFTR tritium storage and delivery 
system, 6:24602 
Tritium storage and delivery system for the Tokamak Fusion 
Test Reactor, 6:24606 
Valves and tritium generators (U beds) for the TSDS, 6:23235 
Thermal Conductivity 
Recent research on cryogenic deuterium-tritium, 6:23236 
Trapping 
Capture of tritium produced by ®Li(n,a)*H reaction in silica 
and alumina, 6:23972 
TRITIUM COMPOUNDS 
Permeability 
Effects of time and temperature on the retention and 
distribution of helium in metal tritides, 6:23924 
TRITIUM METERS 
Performance 
HT/HTO MPC detector response under field conditions, 
6:24154 
Performance Testing 
Determining total tritium content of Rocky Flats stack 
emissions, 6:24151 
TRITIUM OXIDES 
Environmental Transport 
Environmental tritium applications to atmospheric and 
oceanographic research, 6:24155 
Radiation Monitoring 
Correlation between predicted and observed levels of airborne 
tritium at Lawrence Livermore Laboratory site boundary, 
6:24152 
HT/HTO MPC detector response under field conditions, 
6:24154 
TRITIUM RECOVERY 
Characteristics of unburned tritium exhaust, recovery, and 
reprocessing systems in magnetic and inertial confinement 
reactors, 6:24596 
Development of tritium production technology in nuclear 
fusion research program of Japan, 6:24607 
Tritium handling and vacuum considerations for the 
STARFIRE commercial tokamak reactor, 6:24797 
Tritium recovery from solid breeders: implications of the 
existing data, 6:24603 
Radioactive Waste Processing 
Recovery of tritium from aqueous waste using combined 
electrolysis catalytic exchange, 6:23216 
TRUCKS 
Aerodynamics 
Evaluating the in-service fuel savings produced by devices for 
reducing the aerodynamic drag on trucks, 6:23873 
Reducing the fuel consumption of heavy truck trains (tractor 
vehicle and trailer) by lowering aerodynamic drag, 6:23872 
Reduction of aerodynamic drag on truckaway units (Two-level 
car-carrying trucks and large tractor-trailer trucks), 6:23871 
Diesel Engines 
Power trains of heavy-duty trucks with combined 
supercharging system and intercooling, 6:23867 
Flywheel Energy Storage 
Near-term, fuel-efficient engine for automobiles and light 
trucks: the mechanical energy storage/spark-ignition engine 
hybrid power plant, 6:23852 
Fuel Consumption 
Joint ATA/SAE in-service fuel consumption test procedures: 
Types I and II, 6:23844 
Fuel Economy 
Analysis of fuel economy and vehicle use data from the 1977 
truck inventory and use survey, 6:23758 





TRUCKS 
Fuel Economy 


Evaluating the in-service fuel savings produced by devices for 
reducing the aerodynamic drag on trucks, 6:23873 
Factors affecting motor-vehicle sales and fuel-economy 
standards, 6:23628 
Fuel-economy benefits of synthetic lubricants in heavy-duty 
trucks, 6:23876 
Improvement in fuel economy and productivity through use of 
lightweight components in heavy-duty highway trucks, 
6:23875 
Light duty automotive fuel economy: trends through 1981, 
6:23826 
Near-term, fuel-efficient engine for automobiles and light 
trucks: the mechanical energy storage/spark-ignition engine 
hybric power plant, 6:23852 
Reducing the fuel consumption of heavy truck trains (tractor 
vehicle and trailer) by lowering aerodynamic drag, 6:23872 
Reduction of aerodynamic drag on truckaway units (Two-level 
car-carrying trucks and large tractor-trailer trucks), 6:23871 
Variations in truck tire rolling resistance and their effect on 
fuel economy, 6:23874 
Gas Turbine Engines 
ITI GT601: a new approach to the design of vehicular gas 
turbine power units, 6:23845 
Inventories 
Analysis of fuel economy and vehicle use data from the 1977 
truck inventory and use survey, 6:23758 
Market 
Factors affecting motor-vehicle sales and fuel-economy 
standards, 6:23628 
Operating Cost 
Improvement in fuel economy and productivity through use of 
lightweight components in heavy-duty highway trucks, 
6:23875 
Spark Ignition Engines 
Near-term, fuel-efficient engine for automobiles and light 
trucks: the mechanical energy storage/spark-ignition engine 
hybrid power plant, 6:23852 
Stratified Charge Engines 
Development of a stratified-charge engine with broad fuel 
tolerance, 6:23842 
Synthetic Lubricants 
Fuel-economy benefits of synthetic lubricants in heavy-duty 
trucks, 6:23876 
Tires 
Variations in truck tire rolling resistance and their effect on 
fuel economy, 6:23874 
Weight 
Improvement in fuel economy and productivity through use of 
lightweight components in heavy-duty highway trucks, 
6:23875 
TRW PROCESS 
Economics 
Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 
Flowsheets 
Preparation of a coal-conversion-systems technical data book. 
Part II. Annual report, May 1, 1979-April 30, 1980, 6:23010 
(DOE/ET/10255—1(Pt.2)) 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Bonding 
High-temperature, high-pressure bonding of nested tubular 
metallic components (Patent), 6:24088 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Radionuclide Migration 
Sorption-desorption studies on tuff III. A continuation of 
studies with samples from Jackass Flats and Yucca 
Mountain, Nevada, 6:23219 (LA—8747-MS) 
Sorptive Properties 
Sorption-desorption studies on tuff III. A continuation of 
studies with samples from Jackass Flats and Yucca 
Mountain, Nevada, 6:23219 (LA—8747-MS) 
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Water 
Water contents of samples from the Nevada Test Site: total, 
free (natural state to 105°C), and more tightly bonded (105 
to 700°C), 6:24216 (UCRL—53130) 
TUMBLEWEEDS 


Feasibility of using Salsola kali L. (Russian thistle) as a source 
of biofuels, 6:23301 
Cultivation 
Feasibility of using Salsola kali L. (Russian thistle) as a source 
of biofuels, 6:23301 


Feasibility of using Salsola kali L. (Russian thistle) as a source 
of biofuels, 6:23301 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
X-Ray Fluorescence Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

TURBINE BLADES 
Weathering 

Survey of long-term durability of fiberglass-reinforced plastic 

structures, 6:23404 (DOE/NASA/9549—1) 
TURBINES 


See also GAS TURBINES 
HYDRAULIC TURBINES 


Conversion 
Conversion of turbines for cogeneration, 6:23809 
TURBOJET ENGINES 
Exhaust Gases 
Determination of pollutant emissions characteristics of General 
Electric CF6-6 and CF6-50 model engines. Final report Oct 
78-Dec 79, 6:23821 (AD-A—088927) 
TURBULENCE 
Mathematical Models 
Numerical simulation of mesoscale atmospheric circulations 
over the Lake Michigan area, 6:24119 (CONF-801102—38) 
TURKEY POINT-3 REACTOR 
Spent Fuel Elements 
Development of a water boil-off spent-fuel calorimeter system 
(To measure decay heat generation rate), 6:23191 (PNL— 
3434) 
TURKEY POINT-4 REACTOR 
Spent Fuel Elements 
Development of a water boil-off spent-fuel calorimeter system 
(To measure decay heat generation rate), 6:23191 (PNL— 
3434) 
TURTLES 
Behavior 
Integrative studies of thermoregulation in ectothermic 
vertebrates in aquatic habitats. Annual progress report, 1 
October 1980-30 September 1981, 6:24363 
(DOE/EV/02502—19) 
Biological Evolution 
Variation in age and size at maturity of the slider turtle 
(Pseudemys scripta), 6:24206 
TWO-PHASE FLOW 
Flow Models 
Basic character of five two-phase flow-model equation sets, 
6:24032 
Flow Rate 
Real time mass flux measurements of gas-solid suspensions at 
low velocities, 6:24031 (BNL—29519) 
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UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHV AC SYSTEMS 
Electrical Insulators 
Three-phase UHV AC transmission research, 1977-1979 (1000 
and 1500 kV), 6:23458 (EPRI-EL—1820) 
Power Substations 
High voltage testing of metal-enclosed, gas-insulated 
substations on-site with oscillating switching impulse 
voltages, 6:23493 
Power Transmission Lines 
Three-phase UHV AC transmission research, 1977-1979 (1000 
and 1500 kV), 6:23458 (EPRI-EL—1820) 
ULTRASONIC TESTING 
Data Acquisition Systems 
Computerized ultrasonic data acquisition and signal analysis 
system, 6:24034 (SAND—81-8221) 
Data Analysis 
Computerized ultrasonic data acquisition and signal analysis 
system, 6:24034 (SAND—81-8221) 
ULTRAVIOLET RADIATION 
Biological Radiation Effects 
Repair and cell cycle response in cells exposed to 
environmental biohazards. Progress report, June 1, 1980-May 
31, 1981, 6:24324 (DOE/EV/04568—T1) 
Mutagenesis 
Mutagenesis in mammalian cells, 6:24382 (LBL—11700) 
UNDERGROUND EXPLOSIONS 


See also NUCLEAR EXPLOSIONS 
Environmental Impacts 
Water contents of samples from the Nevada Test Site: total, 
free (natural state to 105°C), and more tightly bonded (105 
to 700°C), 6:24216 (UCRL—S53130) 


UNDERGROUND MINING 
Continuous Miners 
Electrical, mechanical, and hydraulic system improvement 
study for continuous-miner operations. Volume 1. Technical 
information and conclusions. Final technical report as of 
March 30, 1980, 6:23062 (DOE/ET/12221—T2(Vol.1)) 
Environmental Impacts 
Draft environmental impact statement. Uinta-Southwestern 
Utah regional coal, 6:24187 
Mining Equipment 
Research and development of a multipurpose test chassis. Final 
report, 6:23064 (DOE/ET/12488—T1) 
UNDERGROUND POWER TRANSMISSION 
Electric Cables 
Development of a new 20 kV cable with synthetic insulation 
and of its fittings, 6:23443 (CONF-7905189—(Vol.1)) 
Modern cable fault location management, 6:23445 (CONF- 
7905189—(Vol.1)) 
UNIFIED GAUGE MODELS 
Unification of fundamental forces, 6:24495 (CONF-790885—) 
Quantum Chromodynamics 
Mogels and mechanisms in gauge theories, 6:24497 (CONF- 
790885—) 
UNITED KINGDOM 
Energy Conservation 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
Transportation Sector 
Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 
UNITED STATES OF AMERICA 
See USA 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UPSILON RESONANCES 
Particle Decay 
Measurements of the properties of the Y family from e* e~ 
annihilation, 6:24457 (CONF-790885—) 


URANIUM 
Activation Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

Adsorption 

Sorption-desorption studies on tuff III. A continuation of 
studies with samples from Jackass Flats and Yucca 
Mountain, Nevada, 6:23219 (LA—8747-MS) 

Corrosion 

Residual contamination and corrosion on electrochemically 

marked uranium, 6:23917 (Y/DW—242) 
Delayed Neutron Analysis 

Detailed uranium hydrogeochemical survey of ground water 
from the Southern Powder River Basin special study area, 
Wyoming, 6:23183 (GJBX—174(81)) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Fluorescence Spectroscopy 

Detailed uranium hydrogeochemical survey of ground water 
from the Southern Powder River Basin special study area, 
Wyoming, 6:23183 (GJBX—174(81)) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GIBX—166-81) 





Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX— 168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 


XPS and ion beam scattering studies of leaching in simulated 

waste glass containing uranium, 6:23217 (CONF-801124—48) 
y 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX— 157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX— 154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBK— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

Radioecological Concentration 

Kriging analysis of uranium concentrations in Test Area C- 

74L, Eglin Air Force Base, Florida, 6:24177 (LA—8721) 
Surface Cleaning 

Residual contamination and corrosion on electrochemically 

marked uranium, 6:23917 (Y/DW—242) 
URANIUM 238 TARGET 
Neutron Reactions 
Sensitivity coefficients for the 7**U neutron-capture shielded- 
group cross sections, 6:24506 (CONF-8 10606—49) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Corrosion 

Residual contamination and corrosion on electrochemically 

marked uranium, 6:23917 (Y/DW—242) 
Surface Cleaning 

Residual contamination and corrosion on electrochemically 

marked uranium, 6:23917 (Y/DW—242) 
URANIUM BASE ALLOYS 
Tensile Properties 

Effects of iron additions on the mechanical properties of a 
uranium-0.74 weight percent titanium alloy, 6:23916 
(Y/DV—75) 

URANIUM CARBIDES 
Enthalpy 

Measurement of the enthalpy and specific heat of a Be2C- 

graphite-UC, reactor fuel material to 1980 k, 6:23189 
Specific Heat 

Measurement of the enthalpy and specific heat of a BezC- 

graphite-UC, reactor fuel material to 1980 k, 6:23189 
URANIUM DEPOSITS 
Aerial Prospecting 

Aerial gamma ray and magnetic survey: Tallahassee and 
Apalachicola quadrangles, Florida, Georgia and Alabama. 
Final report, 6:23160 (GJBX—120(81)) 

Bibliographies 

National Uranium Resource Evaluation. Bibliographic index of 
Grand Junction office uranium reports, 6:23161 (GJBX— 
127(81)) 

Exploration 

Engineering report on the McDermitt caldera drilling project, 
Humboldt County, Nevada, Harney and Malheur Counties, 
Oregon, 6:23159 (GJBX—115-81) 

National Uranium Resource Evaluation. Bibliographic index of 
Grand Junction office uranium reports, 6:23161 (GJBX— 
127(81)) 

Uranium deposits in Latin America: geology and exploration. 
Panel proceedings series, 6:23158 (STI/PUB—S05) 

Geochemical Surveys 

Charlottesville 1° x 2° NTMS area Virginia and West Virginia: 

data report (abbreviated), 6:23157 (DPST—81-146-5) 
Geology 

Uranium deposits in Latin America: geology and exploration. 

Panel proceedings series, 6:23158 (STI/PUB—S505) 
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Meetings 

Uranium deposits in Latin America: geology and exploration. 

Panel proceedings series, 6:23158 (STI/PUB—S05) 
Neutron Logging 

Borehole neutron-model calculations, phase III. Final report, 

6:23162 (GJBX—149(81)) 
Prospecting 

Detailed uranium hydrogeochemical survey of ground water 
from the Southern Powder River Basin special study area, 
Wyoming, 6:23183 (GJBX—174(81)) 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Dubois Quadrangle, Idaho and Montana, 6:23184 (GJQ— 
008(81)) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX— 157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX— 154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJIBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX— 161-81) 


Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBK—173(81)) 

URANIUM DIOXIDE 
Thermodynamic Properties 

Thermodynamic properties of uranium dioxide, 6:23927 (ANL- 

CEN-RSD—80-3) 
URANIUM ISOTOPES 
Mass Spectroscopy 

Portable, solid-source, quadruple MS for rapid assay of U and 

Pu, 6:23226 (CONF-810548—7) 
Radionuclide Migration 
Predicting radionuclide leaching from root zone soil for 
assessment applications, 6:24175 (CONF-810606—44(Draft)) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM ORES 
Mining 

Uranium deposits in Latin America: geology and exploration. 

Panel proceedings series, 6:23158 (STI/PUB—S05) 
Solution Mining 
Environmental assessment of in situ mining. Open file report 
(final), 6:23187 (PB—81-106783) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
Leaching 

XPS and ion beam scattering studies of leaching in simulated 

waste glass containing uranium, 6:23217 (CONF-801124—48) 
URANYL NITRATES 
Criticality 

Criticality safety evaluation for SNM vessels in S-Cell (Using 

KENO computer code), 6:24006 (EGG-PHYS—5441) 
Storage 

Criticality safety evaluation for SNM vessels in S-Cell (Using 

KENO computer code), 6:24006 (EGG-PHYS—5441) 
URBAN AREAS 
Air Pollution 

An investigation of future ambient diesel particulate levels 
occurring in large-scale urban areas. Technical report, 
6:24130 (PB—81-101685) 

Evaluation of contribution of wind blown dust from the desert 
to levels of particulate matter in desert communities. Final 
report, 6:24129 (PB—81-100489) 

Cogeneration 
Conversion of turbines for cogeneration, 6:23809 
Transportation Systems 

Study description: an environmental comparison of future 

urban-transportation alternatives, 6:23752 (CONF-801076—5) 
URETHANE 
Biological Effects 

Effects of toxic air pollutants on tumor incidence in mice, 

6:24377 (LBL—11700) 
URIDINE 
Metabolism 

Pyrimidine biosynthesis in normal and transformed cells, 

6:24272 
US DOD 
Energy Consumption 

Nonpetroleum mobility fuels and military-energy self- 

sufficiency, 6:23657 (LA-UR—81-1387) 
Fuels 

Nonpetroleum mobility fuels and military-energy self- 

sufficiency, 6:23657 (LA-UR—81-1387) 
US DOE 


See also ANL 
BARTLESVILLE ENERGY TECHNOLOGY CENTER 
ENERGY INFORMATION ADMINISTRATION 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
LAWRENCE LIVERMORE LABORATORY 
MOUND LABORATORY 
ORNL 
PADUCAH PLANT 





ROCKY FLATS PLANT 

SANDIA LABORATORIES 

SAVANNAH RIVER PLANT 

SOLAR ENERGY RESEARCH INSTITUTE 
Y-12 PLANT 


Agreements 
Types of contracts and agreements guide. Part 1, 6:24820 
(DOE/MA/06007—1) 
Contracts 
Types of contracts and agreements guide. Part 1, 6:24820 
(DOE/MA/06007—1) 
Energy Conservation 
Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 
Environmental Materials 
Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 
Fossil Fuels 
Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 
Nuclear Energy 
Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 
Personnel Dosimetry 
Current personnel dosimetry practices at DOE facilities, 
6:24343 (PNL—3538) 
Overview of DOE Radiation Exposure Information Reporting 
System (REIRS), 6:24420 (PNL—3450) 
Research Programs 
ESCOE Enginecring Program. Combined monthly/quarterly 
report, March 1, 1981-May 31, 1981, 6:23013 
(DOE/ET/10679—T9) 
Resource Development 
Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 
Solar Energy 
Energy materials coordinating committee (EMACC) Fiscal 
Year 1980. Annual technical report, 6:23890 (DOE/ER— 
0102) 
USA 
(For national information only. See individual states for specific 
references.) 


See also NORTH ATLANTIC REGION 
PACIFIC NORTHWEST REGION 
ROCKY MOUNTAIN REGION 
VIRGINIA 


Automobiles 
Energy-storage systems for automobile propulsion. Volume 4. 
National impact issues. Final report, 6:23817 (UCRL—53053- 
80(Vol.4)) 
Coal Deposits 
Low-rank-coal study national needs for resource development. 
Volume 2. Executive summary, 6:23060 (DOE/FC/10066— 
T1(Vol.1)) 
Reserves 


Low-rank-coal study national needs for resource development. 
Volume 2. Executive summary, 6:23060 (DOE/FC/10066— 
T1(Vol.1)) 

Economic Growth 

Decline in US productivity growth and the role of R and D 

for innovation, 6:23627 (UCRL—53135) 
Economic Policy 

ENECONI: a first-version model for analyzing energy- 

economy interactions, 6:23622 (DOE/ET/13752—1) 
Energy Conservation 

Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 

Energy Consumption 

Synthetic fuels summary (1850 to 1979), 6:23014 

(DOE/ET/10679—T 10) 
Energy Policy 

Financial reporting system outline of key issues in the energy 

industries, 6:23632 (DOE/EIA/10752—T1) 
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Energy Supplies 

Financial reporting system outline of key issues in the energy 
industries, 6:23632 (DOE/EIA/10752—T1) 

Synthetic fuels summary (1850 to 1979), 6:23014 
(DOE/ET/10679—T 10) 

Power Demand 

Electric energy and peak load data 1980 annual. Energy data 
report, 6:23661 (DOE/EIA—0010(80)) 

Estimated electric demand and supply for summer 1981: 
contiguous United States. Staff report, 6:23650 (DOE/EP— 
0016) 

Power Systems 

Electric energy and peak load data 1980 annual. Energy data 

report, 6:23661 (DOE/EIA—0010(80)) 
Productivity 

Decline in US productivity growth and the role of R and D 

for innovation, 6:23627 (UCRL—53135) 
Transportation Sector 

Status reports by government representatives on energy use 
and conservation programs in the automotive transportation 
sector, 6:23645 

USSR 
Exports 

Current developments affecting future availability of oil and 

gas in the free world, 6:23129 (UCRL—S53129) 
UTAH 
Air Quality 

Air quality trends in Region VIII (1979 data). Final report, 

6:24132 (PB—81-103285) 
Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Visibility 

A study of visibility in Carbon and ECmery counties, utah. 

Data report, 6:24134 (PB—81-104499) 
UTILITIES 


See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


VACUUM PUMPS 
See also CRYOPUMPS 
Tritium handling and vacuum considerations for the 
STARFIRE commercial tokamak reactor, 6:24797 
Design 
Vacuum pumping system for TFTR, 6:24805 
VACUUM SYSTEMS 
Cooling 
TFTR vacuum vessel heating/cooling systems, 6:24769 
TFTR vacuum vessel bellows cooling system heat transfer and 
flow distribution tests, 6:24770 
Design 
Vacuum vessels for fusion devices, 6:24808 
Mechanical Properties 
Strength and fatigue aspects of the TFTR vacuum vessel 
bellows design, 6:24807 
Off-Gas Systems 
Control system for Sandia National Laboratories Vacuum 
Effluent Recovery System (Tritium removal from exhaust 
gases), 6:24012 
Welded Joints 
Ultrasonic scanner for fusion reactor vacuum vessel welds, 
6:24809 
VALVES 
Failures 
Packed-bed letdown system, 6:22997 (CONF-810607—3) 
Performance Testing 
Masoneilan Camflex II valve, METC SOA Test Valve No. A- 
15 and Test Valve No. A-15R. State-of-the-Art: Lockhopper 
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Valve-Testing and Development Project. Summary test 
report, 6:23026 (DOE/MC—147) 

Prototype lockhopper valve testing and development project 
test plan (Revised plan), 6:23025 (DOE/MC—143) 

VAN DE GRAAFF ACCELERATORS 
On-Line Control Systems 

New developments in electrostatic accelerator control systems, 

6:24074 (CONF-810468—6) 


1979-1980 tandem accelerator report, 6:24077 (CONF- 

8010111—3) 
VANADIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GIBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX—162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GIBX—156-81) 


VENTILATION SYSTEMS 
Energy Efficiency 


National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

VANADIUM ALLOYS 
Permeability 

Review of fusion-related experimentation on blanket/tritium 
processing and hydrogen isotope migration at the Argonne 
National Laboratory, 6:24597 
Physical Radiation Effects 

Summary of titanium studies in support of fusion energy, 
6:23906 (DOE/ET/52039—T1) 

VANPOOLING 


Management 
Vanpooling, 6:23638 
VEGETABLES 
(Edible parts of plants only.) 
See also BEANS 


vity 
Foodstuffs, 6:24180 (PNL—3728) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BICYCLES 


BUSES 

ELECTRIC-POWERED VEHICLES 
TRAINS 

TRUCKS 


Catalytic Converters 
Catalyst poisoning and catalyst recovery due to misfueling. 
Final report, 6:23880 (PB—81-101677) 
Characterization of nine high-mileage catalytic converters for 
EPA. Final report, 6:23884 (PB—81-108789) 
Fuel Economy 
Gasohol: laboratory and fleet test evaluation, 6:23889 
Fuel Substitution 
Gasohol: laboratory and fleet test evaluation, 6:23889 
Maintenance 
Vehicle emissions inspection and maintenance in Indiana: 
background and issues, 6:24161 
Nickel-Zinc Batteries 
Nickel-zinc batteries for RPV applications. Interim technical 
report 15 Nov 78-15 Dec 79, 6:23608 (AD-A—088594) 
Noise 
Highway noise criteria study: outdoor/indoor noise isolation. 
Final report, 6:24415 (PB—81-102923) 
Regenerative Braking 
Use of elastomers in regenerative braking systems (Strain 
energy storage in elastomers), 6:23855 (UCRL—15353) 
Stirling Engines 
Experimental evaluation of catalytic combustion with heat 
removal at near stoichiometric conditions, 6:23847 
(DOE/NASA/51040—23) 
Stress Analysis 
Load introduction problems with tubular composite structural 
members, 6:23877 


Airflow field around an operating tire and its effect on tire 
power loss, 6:23859 

Modeling tire energy dissipation for power loss calculations, 
6:23858 

Weight 

Load introduction problems with tubular composite structural 

members, 6:23877 
VENTILATION SYSTEMS 


Energy Efficiency 
Heat recovery as applied in Scandanavia, 6:23740 








VENTILATION SYSTEMS 
Heat Recovery 


Heat Recovery 
Heat recovery as applied in Scandanavia, 6:23740 
VEPP-4 
Performance 
Status of the Novosibirsk storage ring VEPP-4, 6:24096 
Specifications 
Status of the Novosibirsk storage ring VEPP-4, 6:24096 
VERMONT 
Fossil-Fuel Power Plants 
Northeast Regional environmental impact study: waste disposal 
technical report, 6:23047 (DOE/RG—0058) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIRAL DISEASES 
See also HERPES SIMPLEX 
Diagnosis 
Role of organic volatile profiles in clinical diagnosis, 6:24293 
VIRGINIA 
Geochemical Surveys 
Charlottesville 1° x 2° NTMS area Virginia and West Virginia: 
data report (abbreviated), 6:23157 (DPST—81-146-5) 
Geothermal Exploration 
Evaluation of hot dry rock exploration techniques in the 
Atlantic Coastal Plain: a test site on the Delmarva Peninsula 
of Maryland and Virginia, 6:23387 (LA—8800-MS) 
VIRUSES 
See also BACTERIOPHAGES 
SIMIAN VIRUS 
Research Programs 
Membrane-membrane interactions in a lipid-containing 
bacteriophage system. Progress report, October 1, 1980- 
September 30, 1981, 6:24260 (DOE/EV/02311—32) 
VISCOSIMETERS 
Errors 


Heavy-liquid beneficiation of fine coal. Second quarterly report 
supplement, January 1-March 31, 1981, 6:23071 
(DOE/PC/30139—T1) 

VITAMIN A 
Dose-Response Relationships 
Virucidal activity of retinal, 6:24405 
VITRINITE 


See MACERALS 
VOLOXIDATION PROCESS 
(Separation process designed to remove volatile fission products 
from spent LMFBR fuels.) 
Research Programs 
Consolidated fuel reprocessing program. Progress report, 
January 1-March 31, 1981, 6:23190 (ORNL/TM—7773) 
VOLTAGE REGULATORS 
Design 
ICRF shunt regulator-megawatt power supply protection, 
6:24748 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


WANKEL ENGINES 
Fuel Consumption 
Direct injection stratified charge rotary combustion engine 
developments, 6:23827 
Performance Testing 
Direct injection stratified charge rotary combustion engine 
developments, 6:23827 
WASTE HEAT BOILERS 
Economic Analysis 
Economic analysis of industrial waste-heat recovery: fluidized- 
bed technology versus three conventional alternatives, 
6:23766 (ANL/CNSV-TM—66) 
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Energy Efficiency 
Economic analysis of industrial waste-heat recovery: fluidized- 
bed technology versus three conventional alternatives, 
6:23766 (ANL/CNSV-TM—66) 
Environmental Effects 
Description of emission control using fluidized-bed, heat- 
exchange technology, 6:23765 (ANL/CNSV-TM—64) 
Fluidized Bed Heat Exchangers 
Description of emission control using fluidized-bed, heat- 
exchange technology, 6:23765 (ANL/CNSV-TM—64) 
Preliminary market assessment of fluidized-bed waste-heat 
recovery technology, 6:23764 (ANL/CNSV-TM—62) 
Marketing Research 
Preliminary market assessment of fluidized-bed waste-heat 
recovery technology, 6:23764 (ANL/CNSV-TM—62) 
Payback Period 
Economic analysis of industrial waste-heat recovery: fluidized- 
bed technology versus three conventional alternatives, 
6:23766 (ANL/CNSV-TM—66) 
WASTE PROCESSING 


See also AEROBIC DIGESTION 
ANAEROBIC DIGESTION 
COMPOSTING 
RADIOACTIVE WASTE PROCESSING 


Treatment of high strength wastes by an anaerobic filter, 

6:23763 (ANL/CNSV-TM—S0) 
WASTE PROCESSING PLANTS 
Construction 

Update on the city of Waukesha energy recovery incinerator 

plant, 6:23807 
Design 

Update on the city of Waukesha energy recovery incinerator 

plant, 6:23807 
Planning 

Synergistic solid waste to energy project. Phase 1. Project 

concept, 6:23805 
WASTE PRODUCT UTILIZATION 
Environmental Effects 

Agricultural uses of fluidized-bed combustor residue, 6:23771 
(CONF-8010187—) 

Potential uses for fluidized-bed combustion residuals, 6:23772 
(CONF-8010187—) 

Feasibility Studies 
Potential uses for fluidized-bed combustion residuals, 6:23772 
(CONF-8010187—) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER 
Anaerobic Digestion 

Anaerobic filters: an energy plus for wastewater treatment, 
6:23760 (ANL/CNSV-TM—S0) 

Comparison of the response of methanogens to toxicants: 
anaerobic filter vs suspended growth systems, 6:24367 
(ANL/CNSV-TM—5S0) 

Comparison of anaerobic vs aerobic treatment of 
pharmaceutical waste, 6:23761 (ANL/CNSV-TM—S0) 

Methane fermentation toxicity response: contact mode, 6:24366 
(ANL/CNSV-TM—S0) 

Treatment of high strength wastes by an anaerobic filter, 
6:23763 (ANL/CNSV-TM—S0) 

Denitrification 

Biological reduction of nitrate wastewater using fluidized-bed 

bioreactors, 6:24208 (CONF-810554—2) 
Fermentation 

Methane fermentation toxicity response: contact mode, 6:24366 

(ANL/CNSV-TM—S0) 
Filtration 

Cypress wetlands for water management, recycling and 

conservation. Final report no. 5, 6:23802 (PB—81-102238) 
Recycling 

Cypress wetlands for water management, recycling and 

conservation. Final report no. 5, 6:23802 (PB—81-102238) 
Water Treatment 

New observations with anaerobic fixed film reactors, 6:24038 

(ANL/CNSV-TM—S0) 
WATER 
See also DRINKING WATER 
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GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WASTE WATER 


Charged-Particle Transport 

Toward a theory of the initiation of cancer by ionizing 
radiation: track structure analysis for electrons and alpha 
particles in water, 6:24439 (CONF-800944—8) 

Chemical Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX—162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GIBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 

Ionization 

Toward a theory of the initiation of cancer by ionizing 
radiation: track structure analysis for electrons and alpha 
particles in water, 6:24439 (CONF-800944—8) 


Development and evaluation of highly-loaded coal slurries. 
Phase I summary report, October 15, 1977-December 31, 
1978, 6:23069 (DOE/ET/13041—T1) 


Phase Studies 
Phase boundary curves in toluene, 1-butanol, and aqueous 
sodium alkylbenzenesulfonate systems, 6:23982 
Radiation Doses 
Dosimetry report for the Sandia irradiator for dried sewage 
solids, 6:24342 (ORNL/TM—7637) 
WATER BRAKES 
Construction 
Wind to heat converter. Final technical report, 6:23405 
(DOE/RS5/10120—2) 
Specifications 
Wind to heat converter. Final technical report, 6:23405 
(DOE/R5/10120—2) 
WATER COOLED REACTORS 


See also BR-2 REACTOR 
BWR TYPE REACTORS 
PWR TYPE REACTORS 
SGHWR REACTOR 


Blowdown 
LWR fuel rod post-subcooled blowdown scoping analysis. 
Technical report, 6:23574 (NUREG/CR—1568) 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Energy Consumption 
Performance analysis of dedicated heat-pump water heaters in 
an office building, 6:23717 (SERI/TP—721-1198) 
Performance 
Performance analysis of dedicated heat-pump water heaters in 
an office building, 6:23717 (SERI/TP—721-1198) 
WATER POLLUTION 
Monitoring 
Evaluation of solid sorbents for water sampling. Final report 
Sep 78-Sep 81, 6:24211 (PB—81-106585) 
WATER RESERVOIRS 
See also COOLING PONDS 
Baseline Ecology 
MHD coal-fired flow facility baseline water-quality study. 
Woods Reservoir, May 1979-April 1980, 6:23679 
(DOE/ET/10815—T3) 
Limnology 
MHD coal-fired flow facility baseline water-quality study. 
Woods Reservoir, May 1979-April 1980, 6:23679 
(DOE/ET/10815—T3) 
Water Chemistry 
MHD coal-fired flow facility baseline water-quality study. 
Woods Reservoir, May 1979-April 1980, 6:23679 
(DOE/ET/10815—T3) 
WATER TREATMENT PLANTS 
Anaerobic filters: an energy plus for wastewater treatment, 
6:23760 (ANL/CNSV-TM—S0) 
Waste Heat Utilization 
Update on the city of Waukesha energy recovery incinerator 
plant, 6:23807 
WATERFLOODING 
Mathematical Models 
Development and verification of simplified prediction models 
for enhanced-oil-recovery application. Monthly technical 
progress report for the period May 1981, 6:23083 
(DOE/BC/10327—6) 
WATERFORD-3 REACTOR 
Control Rooms 
Waterford SES unit No. 3 control room design review/audit 
technical evaluation report, 6:23548 (UCID—18969) 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK INTERACTIONS 
Flavor Model 
Generalized mixing angles in gauge theories with natural flavor 
conservation, 6:24494 (DOE/ER/01545—300) 
Meetings 
Weak interactions as probes of unification, 6:24479 
WEATHER 
Data Acquisition Systems 
Meteorological station requirements specification (RADL Item 
7-19), 6:23322 (DOE/SF/10499—T11) 
Data Compilation 
Environmental data for sites in the National Solar Data 
Network, 6:23265 (SOLAR/0010—81/05) 








WEIGHT 
Data Compilation 


WEIGHT 
Genetic Variability 
Familial aggregation of blood pressure and weight in adoptive 
families: II. Estimation of the relative contributions of 
genetic and common environmental factors to blood pressure 
correlations between family members, 6:24277 
WELDED JOINTS 
See also BRAZED JOINTS 
Creep 
Elevated temperature mechanical properties of a flux cored arc 
weldment (LMFBR), 6:23524 (CONF-810203—12) 
Tensile Properties 
Elevated temperature mechanical properties of a flux cored arc 
weldment (LMFBR), 6:23524 (CONF-810203—12) 
Ultrasonic Testing 
Ultrasonic scanner for fusion reactor vacuum vessel welds, 
6:24809 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Demonstration Programs 
Progress review No. 25: contracts for field projects and 
supporting research on enhanced oil recovery and improved 
drilling technology. Progress report, quarter ending 
December 31, 1980, 6:23084 (DOE/BETC—81/1) 
Research Programs 
Progress review No. 25: contracts for field projects and 
supporting research on enhanced oil recovery and improved 
drilling technology. Progress report, quarter ending 
December 31, 1980, 6:23084 (DOE/BETC—81/1) 
WENDELSTEIN-7 STELLARATOR 
Neutral Atom Beam Injection 
Performance of the Wendelstein VII-A neutral beam injectors, 
6:24783 
Power Supplies 
Hv-power supply for neutral-injection experiments wendelstein 
vii and asdex, 6:24746 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Geochemical Surveys 
Charlottesville 1° x 2° NTMS area Virginia and West Virginia: 
data report (abbreviated), 6:23157 (DPST—81-146-5) 
WILDERNESS AREAS 
See NATURE RESERVES 
WIND POWER 
Monitoring 
Assessing the local wind field at Sierra Grande Mountain in 
New Mexico with instrumentation, 6:23407 (PNL—3623) 
Reviews 
US wind energy: 1978, 6:23411 
WIND TURBINES 
Economics 
Economic analysis of wind-powered farmhouse and farm 
building heating systems. Final report, 6:23406 
(DOE/SEA—3408-20691/81/1) 
Ice 
Icing on wind-energy systems, 6:23403 (DOE/ET/23170— 
80/1) 
Interconnected Power Systems 
Operation of small wind turbines on a distribution system. 
Executive summary, 6:23408 (RFP—3177-1) 
Operation of samll wind turbines on a distribution system. 
Final report, 6:23409 (RFP—3177-2) 
Meteorology 
Icing on wind-energy systems, 6:23403 (DOE/ET/23170— 
80/1) 
Power Generation 
Economic analysis of wind-powered farmhouse and farm 
building heating systems. Final report, 6:23406 
(DOE/SEA—3408-20691/81/1) 
Industrial applications of solar-wind hybrid systems, 6:23371 
(SERI/TP—35-096) 
Reviews 
US wind energy: 1978, 6:23411 
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Turbine Blades 

Survey of long-term durability of fiberglass-reinforced plastic 

structures, 6:23404 (DOE/NASA/9549—1) 
Water Brakes 

Wind to heat converter. Final technical report, 6:23405 
(DOE/RS5/10120—2) 

wooD 
Physical Properties 
Peat and wood as fuels: another form of solar energy 
utilization, 6:23304 
WOOD FUELS 
Feasibility Studies 
Wood energy systems: an assessment, 6:23790 
Research Programs 
Wood energy systems: an assessment, 6:23790 
WOOD WASTES 
Combustion 
Combustion of wood char in a transport reactor, 6:24064 
WORK HARDENING 
See STRAIN HARDENING 
WYOMING 
Air Quality 

Air quality trends in Region VIII (1979 data). Final report, 

6:24132 (PB—81-103285) 
Geochemical Surveys 

Detailed uranium hydrogeochemical survey of ground water 
from the Southern Powder River Basin special study area, 
Wyoming, 6:23183 (GJBX—174(81)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 


xX 


X RADIATION 
Carcinogenesis 
Mesothelioma relative to asbestos, radiation, and 
methylcholanthrene (Rats; x-ray), 6:24346 
Mutagenesis 
Mutagenesis in mammalian cells, 6:24382 (LBL—11700) 
XENON 
Atom-Atom Collisions 
Low energy atomic collisions. Final report 1 oct 77-30 apr 80, 
6:24436 (AD-A—088748) 
Atom-Molecule Collisions 
Theoretical study of state-to-state collisions. Final scientific 
report 1 may 79-30 apr 80, 6:24435 (AD-A—088746) 
Biological Effects 
Effect of xenon on the excited states of phototropic receptor 
flavin in corn seedlings, 6:24387 
Mass Spectroscopy 
Systematic error in isotopic analysis of noble gas mixtures, 
6:23965 (MLM—2833(op)) 
Nuclear Pumping 
Vacuum ultraviolet light production by nuclear irradiation of 
liquid and gaseous xenon, 6:24015 (LA—8786) 
Photoelectron Spectroscopy 
Current research at NBS using synchrotron radiation at SURF- 
II, 6:24440 (CONF-801111—42) 
X-RAY EQUIPMENT 
See also X-RAY SOURCES 
Design 
Advances in diagnostic instrumentation, 6:24300 
X-RAY FLUORESCENCE ANALYSIS 
Chromium thickness measurement by x-ray fluorescence, 
6:24098 (BDX—613-2638) 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
Position diagnostics for a magnetic-pinch imploding-cylinder x- 
ray generator, 6:24560 (LA-UR—81-1442) 
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X-RAY SPECTROMETERS 
Thickness Gages 
Chromium thickness measurement by x-ray fluorescence, 
6:24098 (BDX—613-2638) 
X-RAY SPECTROSCOPY 
Optimizing pulse-pileup detection for soft-x-ray spectroscopy, 
6:24564 (PPPL—1763) 
XYLENES 
Emission Spectra 
Electronic phenomena at high pressure, 6:24446 
(DOE/ER/01198—1350) 


Y-12 PLANT 
Air Pollution 

Environmental monitoring report: United States Department of 

Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
Environment 

Environmental monitoring report: United States Department of 

Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
Radioactivity 

Environmental monitoring report: United States Department of 

Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
Water Pollution 

Environmental monitoring report: United States Department of 

Energy Oak Ridge Facilities, 6:23222 (Y/UB—15) 
YEASTS 
Plant Growth 
Bioconversion of cellulose. Work progress for FY 1980, 
6:23281 (LBL—12602) 
YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YTTERBIUM 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

YTTERBIUM 160 
High Spin States 

Limits of studying high-spin states by discrete-line gamma-ray 

spectroscopy, 6:24505 (CONF-8006160—1) 
Yrast States 

Limits of studying high-spin states by discrete-line gamma-ray 

spectroscopy, 6:24505 (CONF-8006160—1) 
YTTERBIUM 161 
High Spin States 

Limits of studying high-spin states by discrete-line gamma-ray 

spectroscopy, 6:24505 (CONF-8006160—1) 
Yrast States 

Limits of studying high-spin states by discrete-line gamma-ray 

spectroscopy, 6:24505 (CONF-8006160—1) 
YTTERBIUM 162 
High Spin States 

Limits of studying high-spin states by discrete-line gamma-ray 

spectroscopy, 6:24505 (CONF-8006160—1) 
Yrast States 

Limits of studying high-spin states by discrete-line gamma-ray 

spectroscopy, 6:24505 (CONF-8006160—1) 
YTTERBIUM 166 
High Spin States 

Limits of studying high-spin states by discrete-line gamma-ray 

spectroscopy, 6:24505 (CONF-8006160—1) 


YTTRIUM CARBIDES 
Chemical Preparation 


Yrast States 
Limits of studying high-spin states by discrete-line gamma-ray 
spectroscopy, 6:24505 (CONF-8006160—1) 
UM 


Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBX—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX—156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBX—158- 
81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX— 161-81) 

YTTRIUM CARBIDES 
Chemical Preparation 

New method of preparation of rare earth metals carbothermal 

reduction of their oxides, 6:23926 (ORNL-tr—4744) 
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ZINC 
Chemical Preparation 


ZINC 
Activation Analysis 

Detailed uranium hydrogeochemical and stream sediment 
reconnaissance data release for the eastern portion of the 
Montrose NTMS Quadrangle, Colorado, including 
concentrations of forty-five additional elements, 6:23186 
(LA—8482-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Rock Springs NTMS 
Quadrangle, Wyoming, including concentrations of forty- 
two additional elements, 6:23185 (LA—7543-MS) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Red Creek quartzite 
special study area, vernal NTMS quadrangle, 
Utah/Colorado, including concentrations of forty-six 
additional elements, 6:23182 (GJBX—173(81)) 

Distribution 

Frequency distributions of the concentrations of essential and 
nonessential elements in largemouth bass, Micropterus 
salmoides, 6:24389 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Flaxman Island Quadrangle, Alaska, 6:23170 
(GJBX—157-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Survey Pass Quadrangle, Alaska, 6:23163 (GJBX— 
150-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Beaver Quadrangle, Alaska, 6:23166 (GJBX—153- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bradfield Canal Quadrangle, Alaska, 6:23167 
(GJBX—154-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Chandler Lake Quadrangle, Alaska, 6:23168 
(GJBX—155-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Killik River Quadrangle, Alaska, 6:23173 (GJBX— 
160-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Mt. Fairweather Quadrangle, Alaska, 6:23175 
(GJBX— 162-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Philip Smith Mountains Quadrangle, Alaska, 6:23176 
(GJBX— 163-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Skagway Quadrangle, Alaska, 6:23177 (GJBX—164- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Taku River Quadrangle, Alaska, 6:23178 (GJBX— 
165-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Juneau Quadrangle, Alaska, 6:23172 (GJBX—159- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Atlin Quadrangle, Alaska, 6:23179 (GJBX—166-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Thief River Falls NTMS Quadrangle, Minnesota; 
North Dakota, 6:23181 (GJBX—168-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Fargo NTMS Quadrangle, North Dakota; 
Minnesota, 6:23180 (GJBX—167-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Arctic Quadrangle, Alaska, 6:23164 (GJBK—151-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Demarcation Point Quadrangle, Alaska, 6:23169 
(GJBX— 156-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Barter Island Quadrangle, Alaska, 6:23165 (GJBX— 
152-81) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Hughes Quadrangle, Alaska, 6:23171 (GJBXK—158- 
81) 
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National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Lookout Ridge Quadrangle, Alaska, 6:23174 
(GJBX—161-81) 


XPS and ion beam scattering studies of leaching in simulated 
waste glass containing uranium, 6:23217 (CONF-801124—48) 
ZINC 65 
Biological Accumulation 
Wildlife, 6:24215 (PNL—3728) 
Biological Effects 

Effects of soil temperature and zinc application on yields and 
micronutrient content of four crop species grown together in 
a glasshouse, 6:24411 

ZINC PHOSPHIDE SOLAR CELLS 
Electrical Properties 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Sixth quarterly report, December 1, 1979-February 29, 
1980, 6:23286 (SERI/PR—8062-1-T8) 

Fabrication 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Fifth quarterly report, September 1, 1979-December 1, 
1979, 6:23287 (SERI/PR—8062-1-T9) 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Fourth quarterly report, June 1, 1979-August 31, 1979, 
6:23288 (SERI/PR—8062-1-T10) 

Optical Properties 

ZngP2 as an improved semiconductor for photovoltaic solar 
cells. Fourth quarterly report, June 1, 1979-August 31, 1979, 
6:23288 (SERI/PR—8062-1-T10) 

Spectral Response 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Sixth quarterly report, December 1, 1979-February 29, 
1980, 6:23286 (SERI/PR—8062-1-T8) 

Testing 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Fourth quarterly report, June 1, 1979-August 31, 1979, 
6:23288 (SERI/PR—8062-1-T 10) 

ZINC PHOSPHIDES 
Affinity 

ZngP2 as an improved semiconductor for photovoltaic solar 
cells. Fifth quarterly report, September 1, 1979-December 1, 
1979, 6:23287 (SERI/PR—8062-1-T9) 

Electric Conductivity 

Photoelectronic properties of zinc phosphide crystals, films and 
heterojunctions. Quarterly progress report No. 8, January 1- 
March 31, 1981, 6:23285 (SERI/PR—8031-1-T4) 

Photoluminescence 

Photoelectronic properties of zinc phosphide crystals, films and 
heterojunctions. Quarterly progress report No. 8, January 1- 
March 31, 1981, 6:23285 (SERI/PR—8031-1-T4) 

Stoichiometry 

Photoelectronic properties of zinc phosphide crystals, films and 
heterojunctions. Quarterly progress report No. 8, January 1- 
March 31, 1981, 6:23285 (SERI/PR—8031-1-T4) 

Work Functions 

ZnsP2 as an improved semiconductor for photovoltaic solar 
cells. Fifth quarterly report, September 1, 1979-December 1, 
1979, 6:23287 (SERI/PR—8062-1-T9) 
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Res., 2: No. 79CH1441-5, 705- 
708(1979) 

Proc. Symp. Eng. Probl. Fusion 
Res., 2: No. 79CH1441-5, 798- 
802(1979) 

Proc. Symp. Eng. Probl. Fusion 
Res., 3: No. 799CH1441-5, 1308- 
1312(1979) 

Proc. Symp. Eng. Probl. Fusion 
Res., 3: No. 799CH1441-5, 1318- 
1322(1979) 

Proc. Symp. Eng. Probl. Fusion 
Res., 3: No. 79CH1441-5, 1358- 
1360(1979) 
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6:24815 Proc. Symp. Eng. Probl. Fusion 
Res., 3: No. 79CH1441-5, 1605- 
1609(1979) 

6:24816 Proc. Symp. Eng. Probl. Fusion 
Res., 3: No. 79CH1441-5, 1610- 
1613(1979) 

6:24817 Proc. Symp. Eng. Probl. Fusion 
Res., 4: No. 79CHI441-SNPS, 
1797-1801(1979) 

6:24818 Proc. Symp. Eng. Probl. Fusion 
Res., 4: No. 79CHI441-SNPS, 
1837-1840(1979) 

(72. AICHE meeting, San Francisco, CA, USA, 

25-29 Nov 1979) 

6:24064 AIChE Symp. Ser., 76: 122- 
132(1980) 

(DOE workshop on anaerobic filters, Howey-in- 

the-Hills, FL, USA, 8-10 Jan 1980) 

6:23244 See ANL/CNSV-TM-50 

6:23245 See ANL/CNSV-TM-50 

6:23246 See ANL/CNSV-TM-50 

6:23705 See ANL/CNSV-TM-50 

6:23760 See ANL/CNSV-TM-50 

6:23761 See ANL/CNSV-TM-50 

6:23762 See ANL/CNSV-TM-50 

6:23763 See ANL/CNSV-TM-S0 

6:23797 See ANL/CNSV-TM-50 

6:23798 See ANL/CNSV-TM-50 

6:24038 See ANL/CNSV-TM-50 

6:24366 See ANL/CNSV-TM-50 

6:24367 See ANL/CNSV-TM-50 

(Photovoltaic materials and device measurements 

workshop, San Diego, CA, USA, 3-4 Jan 1980) 

6:23294 Sol. Cells, 2: No. 4, 443-449(Dec 
1980) 

6:23297 Sol. Cells, 2: No. 3, 261-273(Nov 
1980) 

6:23298 Sol. Cells, 2: No. 3, 289-300(Nov 


6:23953 , : No. 4, 421-430(Dec 


6:23956 Sol. Cells, 2: No. 3, 319-330(Nov 
1980) 

6:23968 Sol. Cells, 2: No. 4, 365-376(Dec 
1980) 

6:23969 Sol. Cells, 2: No. 4, 377-383(Dec 
1980) 

6:23970 Sol. Cells, 2: No. 4, 385-400(Dec 
1980) 

6:24521 Sol. Cells, 2: No. 3, 199-226(Nov 
1980) 

(National conference on meeting energy workforce 

needs, Washington, DC, USA, Feb 1980) 

6:23813 Silver Spring, MD; Information 
Dynamics, Inc. (1980). 

(Coastal ecosystems of the southeastern United 

States workshop, Big Pine Key, FL, USA, 18-22 

Feb 1980) 

6:24185 Fish and Wildlife Service, Atlanta, 
GA 

6:24201 Fish and Wildlife Service, Atlanta, 
GA. Distribution Category MN - 
48 

6:24369 Fish and Wildlife Service, Atlanta, 
GA 

(Workshop on expectations for Z/sup 0/-Physics, 

Ithaca, NY, USA, 6-8 Feb 1980) 

6:24487 See DOE/ER/01545-306 

(2. international symposium on gaseous dielectrics, 

Knoxville, TN, USA, 9-13 Mar 1980) 

6:23460 Elmsford, NY; Pergamon Press 
Incorporated (1980). 

(Tritium technology in fission, fusion, and isotopic 

applications, Dayton, OH, USA, 29 Apr-1 May 

1980) 

6:23231 La Grange Park, IL; American 
Nuclear Society (1980). 

(4. workshop on catalytic combustion, Cincinnati, 

OH, USA, 14-15 May 1980) 

6:23847 See DOE/NASA/51040-23 

(Physics and chemistry of energy - related 

atmospheric pollution, Harpers Ferry, WV, USA, 

28-30 May 1980) 

6:24127 See LBL-10886 

6:24128 See LBL-11881 


Abstract No. Availability 


(1. coordination meeting of contractors, Julich, 

F.R. Germany, 5-6 May 1980) 

6:23263 See EUR-7011-EN 

(Air Pollution Control Association annual meeting, 

Montreal, Canada, Jun 1980) 

6:23674 NTIS, PC A02/MF AO1. Order 
Number DE81023567, Distribution 
Category MN -90i 

6:23413 NTIS, PC A02/MF AO1. 
Distribution Category MN -90i 

(7. international conference on MHD electrical 

power generation, Cambridge, MA, USA, 16-20 

Jun 1980) 

6:23675 NTIS, PC A02/MF AO1. 
Distribution Category MN -93 

6:23676 NTIS, PC A02/MF AO1. 
Distribution Category MN -90g 

(14. pulse power modulator symposium, Orlando, 

FL, USA, 3-5 Jun 1980) 

6:24069 NTIS, PC A02/MF AO1. Order 
Number DE81023550, Distribution 
Category MN -28 

(International conference on dislocation modeling 

of physical systems, Gainesville, FL, USA, 22-27 

Jun 1980) 

6:23893 NTIS, PC A02/MF AOl1. Order 
Number DE81023568, Distribution 
Category MN -32 

(28. annual scientific meeting of the radiation 

research society, New Orleans, LA, USA, 1-5 Jun 

1980) 

6:24321 NTIS, PC A03/MF AO1. Order 
Number DE81023018, Distribution 
Category MN -48 

(Nobel symposium on nuclei at very high spin, 

Lund, Sweden, Jun 1980) 

6:24505 NTIS, PC A03/MF AO1. 
Distribution Category MN -34C 

(Army science conference, West Point, NY, USA, 

17-19 Jun 1980) 

6:24020 See UCRL-84149 

(4. solar photochemistry research conference, 

South Bend, IN, USA, 1-4 Jun 1980) 

6:23988 See DOE/ER/05528-27 

(19. national heat transfer conference, Orlando, FL, 

USA, 27-30 Jul 1980) 

6:23558 NTIS, PC A02/MF AOl1. 
Distribution Category MN -38 

6:23559 NTIS, PC A02/MF AOl1. 
Distribution Category MN -79p 

(7. LLR/MMRD international symposium of 

interfaces in glass-metal systems, Berkeley, CA, 

USA, 28 Jul-1 Aug 1980) 

6:23941 See LBL-11668 

6:23910 See LBL-12421 

6:23932 See LBL-11413 

(5. international conference on hyperfine 

interactions, Berlin, F.R. Germany, 21-25 Jul 1980) 

6:23894 NTIS, PC A02/MF AOl1. Order 
Number DE81023535, Distribution 
Category MN -34 

(NATO advanced research institute on the effects 

of solar ultraviolet radiation on marine ecosystems, 

Copenhagen, Denmark, 28-30 Jul 1980) 

6:24140 See UCRL-85814 

(89. annual meeting of the American Institute of 

Chemical Engineers, Portland, OR, USA, 17-20 

Aug 1980) 

6:23610 NTIS, PC A02/MF AO1. Order 
Number DE81023541, Distribution 
Category MN -94c 

(ASME century 2 emerging technology 

conference, San Francisco, CA, USA, 10-22 Aug 

1980) 

6:23555 See HEDL-SA-1993 

(180. American Chemical Society meeting/2. 

chemical congress of the North American 

Continent, Las Vegas, NV, USA, 24-29 Aug 1980) 

6:23975 See LBL-12054 

(3. international conference on photochemical 

conversion and storage of solar energy, Golden, 

CO, USA, 3-8 Aug 1980) 

6:23270 See DOE/ER/05528-28 
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(International conference on physics of transition 

metals, Leeds, UK, 18-22 Aug 1980) 

6:24513 NTIS, PC A02/MF AOl1. Order 
Number DE8 1023107, Distribution 
Category MN -34 

(Society of Automotive Engineers west coast 

international meeting, Los Angeles, CA, USA, 11- 

14 Aug 1980) 

6:23889 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1980). 

(6. international conference on high voltage 

microscopy, Antwerp, Belgium, 1-3 Sep 1980) 

6:24070 NTIS, PC A02/MF AO1. Order 
Number DE81023887, Distribution 
Category MN -34 

6:23895 NTIS, PC A02/MF AO1. Order 
Number DE81023888, Distribution 
Category MN -34 

(8. international vacuum congress/ 4. international 

conference on surface science and 3. European 

conference on solid surface, Cannes, France, 22-26 

Sep 1980) 

6:23896 NTIS, PC A02/MF AOl1. Order 
Number DE81023894, Distribution 
Category MN -34 

(ANS topical meeting on 1980 advances in reactor 

physics and shielding, Sun Valley, ID, USA, 14-17 

Sep 1980) 

6:23537 NTIS, PC A02/MF AO1. Order 
Number DE81023880, Distribution 
Category MN -80 

6:23517 NTIS, PC A02/MF A0O1. Order 
Number DE81023881, Distribution 
Category MN -79e 

6:23538 NTIS, PC A02/MF AO1. Order 
Number DE81023837, Distribution 
Category MN -77 

6:24508 NTIS, PC A02/MF A0O1. Order 
Number DE81023876, Distribution 
Category MN -34C 

6:23552 NTIS, PC A02/MF A0Ol1. Order 
Number DE81023877, Distribution 
Category MN -79p 

(7. symposium on microdosimetry, Oxford, UK, 8- 

12 Sep 1980) 

6:24317 NTIS, PC A02/MF AO1. Order 
Number DE81023884, Distribution 
Category MN -48 

6:24439 NTIS, PC A02/MF A0O1. Order 
Number DE81023885, Distribution 
Category MN -48 

(Ternary superconductors conference, Lake 

Geneva, WI, USA, 24-26 Sep 1980) 

6:23945 NTIS, PC A02/MF AOl1. Order 
Number DE81023791, Distribution 
Category MN -34 

(Workshop on nuclear data evaluation methods and 

procedures, Upton, NY, USA, 22-25 Sep 1980) 

6:24503 NTIS, PC A03/MF AOl1. Order 
Number DE8 1023895, Distribution 
Category MN -34C 

6:23539 NTIS, PC A02/MF AOl. Order 
Number DE81023923, Distribution 
Category MN -37 

(Applied superconductivity conference, Santa Fe, 

NM, USA, 29 Sep-2 Oct 1980) 

6:24004 NTIS, PC A02/MF AOl1. Order 
Number DE81023893, Distribution 
Category MN -34 

6:23677 NTIS, PC A02/MF AO1. Order 
Number DE81023883, Distribution 
Category MN -90g 

6:24071 NTIS, PC A02/MF AOI1. Order 
Number DE81023921, Distribution 
Category MN -28 

6:24005 NTIS, PC A02/MF AOl1. Order 
Number DE81023918, Distribution 
Category MN -38 

(International symposium on H.E. physics with 

polarized beams and polarized targets, Lausanne, 

Switzerland, 25 Sep-1 Oct 1980) 

6:24475 NTIS, PC A02/MF AO1. Order 
Number DE81023900, Distribution 
Category MN -34D 
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6:24072 NTIS, PC A02/MF AO1. Order 
Number DE81023892, Distribution 
Category MN -28 

(USDOE/UKAEA specialist's meeting on 

mechanical properties for FBR materials, 

Warrington, UK, 22-24 Sep 1980) 

6:23900 NTIS, PC A03/MF AO1. Order 
Number DE81023924, Distribution 
Category MN -25 

6:23901 NTIS, PC A02/MF AO1. Order 
Number DE81023925, Distribution 
Category MN -79b 

(6. annual ADUA meeting, Denver, CO, USA, 30 

Sep-3 Oct 1980) 

6:24833 See UCRL-84959 

(Perspectives on scientific and technical 

information symposium, Oak Ridge, TN, USA, 9- 

10 Sep 1980) 

6:24838 See ORNL-5749 

(ANS/ASME topical meeting on reactor thermal- 

hydraulics, Saratoga, NY, USA, 9-12 Oct 1980) 

6:23560 NTIS, PC A03/MF AOl1. Order 
Number DE81023713, Distribution 
Category MN -79p 

(16. DOE nuclear air cleaning conference, San 

Diego, CA, USA, 20-23 Oct 1980) 

6:24138 See UCRL-84454 

(20. annual Hanford Life Sciences symposium, 

Richland, WA, USA, 19-23 Oct 1980) 

6:23053 NTIS, PC A02/MF AOl1. Order 
Number DE81023718, Distribution 
Category MN -90i 

6:22996 NTIS, PC A03/MF AOl1. Order 
Number DE81023832, Distribution 
Category MN -90c 

(Conference on high density penetration materials, 

Charlottesville, VA, USA, 28-30 Oct 1980) 

6:23916 See Y/DV-75 

(Symposium on irradiation phase stability, 

Pittsburgh, PA, USA, 5-11 Oct 1980) 

6:23946 NTIS, PC A02/MF AOl1. Order 
Number DE81023840, Distribution 
Category MN -34 

6:23947 NTIS, PC A02/MF AOl1. Order 
Number DE81023725, Distribution 
Category MN -34 

(3. world energy engineering congress, Atlanta, 

GA, USA, 15 Oct 1980) 

6:23768 NTIS, PC A02/MF AOl1. Order 
Number DE81023827, Distribution 
Category MN -95f 

6:23769 NTIS, PC A02/MF AOl1. Order 
Number DE81023903, Distribution 
Category MN -95 

6:24157 NTIS, PC A02/MF AOl1. Order 
Number DE81023901, Distribution 
Category MN -11 

6:23752 NTIS, PC A03/MF AOl1. Order 
Number DE81023830, Distribution 
Category MN -96 

(5. annual conference on materials for coal 

conversion and utilization, Gaithersburg, MD, 

USA, 6-8 Oct 1980) 

6:23031 See IS-M-322 

(International symposium on fuel rod simulators- 

development and application, Gatlinburg, TN, 

USA, 22-24 Oct 1980) 

6:23505 NTIS, PC A99/MF AOl1 

6:23506 NTIS, PC A99/MF AO1 

6:23508 NTIS, PC A99/MF AO! 

6:23509 NTIS, PC A99/MF AO1 

6:23513 NTIS, PC A99/MF AO1 

6:23518 NTIS, PC A99/MF AOl 

6:23519 NTIS, PC A99/MF AO1 

6:23520 NTIS, PC A99/MF AOl 

6:23521 NTIS, PC A99/MF AOl1 

6:23522 NTIS, PC A99/MF AOl1 

6:23523 NTIS, PC A99/MF AOl 

6:23543 NTIS, PC A99/MF AOl1. 
Distribution Category MN -79e 

6:23544 NTIS, PC A99/MF AOl1 

6:23553 NTIS, PC A99/MF AO1 

6:23561 NTIS, PC A99/MF AO1 

6:23562 NTIS, PC A99/MF AOl 

6:23563 NTIS, PC A99/MF AOl1 

6:23564 NTIS, PC A99/MF AOl1 
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6:23565 NTIS, PC A99/MF AO1 

6:23566 NTIS, PC A99/MF AO1 

6:23567 NTIS, PC A99/MF AO1 

6:23568 NTIS, PC A99/MF AO1 

6:23569 NTIS, PC A99/MF AOl1 

6:23929 NTIS, PC A99/MF AO1 

6:23930 NTIS, PC A99/MF AO1 

(9. world conference of the International Nuclear 

Target Development Society, Gatlinburg, TN, 

USA, 12-16 Oct 1980) 

6:24076 NTIS, PC A02/MF AO1. Order 
Number DE81023813, Distribution 
Category MN -28 

(Symposium of Northeastern Accelerator 

personnel, Madison, WI, USA, 13-15 Oct 1980) 

6:24077 NTIS, PC A02/MF AO1. Order 
Number DE8 1023815, Distribution 
Category MN -28 

6:24078 NTIS, PC A02/MF AO1. Order 
Number DE81023722, Distribution 
Category MN -28 

(Neutrino mass mini-conference, Cable, WI, USA, 

1-5 Oct 1980) 

6:24079 NTIS, PC A02/MF AO01. Order 
Number DE81023826, Distribution 
Category MN -34D 

(Waste-Rock Interactions Technology annual 

information meeting, Seattle, WA, USA, 13-15 Oct 

1980) 

6:23200 NTIS, PC A02/MF AO1. Order 
Number DE81023835, Distribution 
Category MN -70 

(International Association of Energy Economists 

conference, Washington, DC, USA, 5-7 Oct 1980) 

6:23659 NTIS, PC A02/MF AO1. Order 
Number DE81023723, Distribution 
Category MN -98F 

(Fall meeting of the Electrochemical Society, 

Hollywood, FL, USA, 5-10 Oct 1980) 

6:23611 NTIS, PC A02/MF AO1. Order 
Number DE81023838, Distribution 
Category MN -94cb 

6:23612 NTIS, PC A02/MF A0O1. Order 
Number DE81023711, Distribution 
Category MN -94cb 

6:23613 NTIS, PC A02/MF AO1. Order 
Number DE81023715, Distribution 
Category MN -94cb 

6:23614 NTIS, PC A02/MF AO1. Order 
Number DE81023710, Distribution 
Category MN -94cb 

6:23615 NTIS, PC A02/MF AO1. Order 
Number DE81023836, Distribution 
Category MN -94cb 

6:23616 NTIS, PC A02/MF AO1. Order 
Number DE81023709, Distribution 
Category MN -94cb 

6:23617 NTIS, PC A02/MF AO1. Order 
Number DE81023707, Distribution 
Category MN -94cb 

(Symposium on interatomic potentials and 

computer simulation of defects in metals, 

Pittsburgh, PA, USA, 6-7 Oct 1980) 

6:24520 See UCRL-84146 

(DOE/WVU conference on fluidized bed 

combustion system design and operation, 

Morgantown, WV, USA, 27-29 Oct 1980) 

6:23771 NTIS, PC A99/MF AOl1 

6:23772 NTIS, PC A99/MF AO1 

6:24041 NTIS, PC A99/MF AO1. 
Distribution Category STD -90e 

6:24042 NTIS, PC A99/MF AO1 

6:24043 NTIS, PC A99/MF AO1 

6:24044 NTIS, PC A99/MF AO1 

6:24045 NTIS, PC A99/MF AOl1 

6:24046 NTIS, PC A99/MF AOl1 

6:24047 NTIS, PC A99/MF AO1 

6:24048 NTIS, PC A99/MF AO1 

6:24049 NTIS, PC A99/MF A0O1 

6:24050 NTIS, PC A99/MF AOl1 

6:24051 NTIS, PC A99/MF AO1 

6:24052 NTIS, PC A99/MF AO1 

6:24053 NTIS, PC A99/MF AOl1 

6:24054 NTIS, PC A99/MF AOl1 

6:24055 NTIS, PC A99/MF AOl1 

6:24056 NTIS, PC A99/MF AO1 

6:24057 NTIS, PC A99/MF AOI 
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(ASME winter annual meeting, Chicago, IL, USA, 

16-21 Nov 1980) 

6:24527 Proc. Symp. Eng. Probl. Fusion 
Res., No. 79CH1441-5, vp(1979) 

6:24571 Proc. Symp. Eng. Probl. Fusion 
Res., 3: No. 79CH1441-5, 1670- 
1677(1979) 

6:24572 Proc. Symp. Eng. Probl. Fusion 
Res., 1: No. 79CH1441-5, 453- 
458(1979) 

6:24573 Proc. Symp. Eng. Probl. Fusion 
Res., 4: No. 79CHI441-5NPS, 
1925-1929(1979) 

6:24574 Proc. Symp. Eng. Probl. Fusion 
Res., 4: No. 79CHI441-S5NPS, 
1941-1943(1979) 

6:24575 Proc. Symp. Eng. Probl. Fusion 
Res., 4: No. 79CHI441-S5NPS, 
1970-1973(1979) 

6:24119 NTIS, PC A02/MF AO1. Order 
Number DE81023726, Distribution 
Category MN -11 

(IEEE nuclear science symposium, Orlando, FL, 

USA, 5-7 Nov 1980) 

6:23546 NTIS, PC A02/MF AO1. Order 
Number DE81023812, Distribution 
Category MN -80 

(6. conference on application of accelerators in 

research and industry, Denton, TX, USA, Nov 

1980) 

6:24501 NTIS, PC A02/MF AO1. Order 
Number DE81023808, Distribution 
Category MN -34C 

6:24440 NTIS, PC A02/MF AOl1. Order 
Number DE81023807, Distribution 
Category MN -28 

6:24441 NTIS, PC A02/MF AO1. Order 
Number DE81023809, Distribution 
Category MN -28 

6:24442 NTIS, PC A02/MF AOl1. Order 
Number DE81023732, Distribution 
Category MN -28 

(22. annual meeting of the division of plasma 

physics of the APS, San Diego, CA, USA, 10-14 

Nov 1980) 

6:24591 See UCRL-84777 

(3. annual meeting of the Materials Research 

Society, Boston, MA, USA, 17-20 Nov 1980) 

6:23217 NTIS, PC A02/MF AOl1. Order 
Number DE81023729, Distribution 
Category MN -70 

6:24514 NTIS, PC A02/MF AOl1. Order 
Number DE81023727, Distribution 
Category MN -34 

(26. annual conference on magnetism and magnetic 

metals, Dallas, TX, USA, 11-14 Nov 1980) 

6:23897 NTIS, PC A02/MF AOl1. Order 
Number DE81023705, Distribution 
Category MN -34 

(ASTM conference on mechanical testing for 

deformation model development, Bal Harbour, FL, 

USA, 12-13 Nov 1980) 

6:23898 NTIS, PC A03/MF AO1. Order 
Number DE81023706, Distribution 
Category MN -25 

(7. national conference on energy and the 

environment, Phoenix, AZ, USA, 30 Nov-3 Dec 

1980) 

6:24158 NTIS, PC A02/MF AO1. Order 
Number DE81023731, Distribution 
Category MN -11 

6:24121 NTIS, PC A02/MF AO1. Order 
Number DE81023730, Distribution 
Category MN -90i 

(Online 1980 conference, San Francisco, CA, USA, 

13 Nov 1980) 

6:24836 See LBL-12547 

(3. Miami international conference on alternative 

energy sources, Miami Beach, FL, USA, 15-17 Dec 

1980) 

6:23671 NTIS, PC A99/MF AO1. 
Distribution Category MN -13 

(Workshop on weak interactions as probes of 

unification, Blacksburg, VA, USA, 3-6 Dec 1980) 

6:24479 Copyright Clearance Center, Inc., 
Box 765, Schenectady, NY 
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(5. annual IGT meeting on energy from biomass 

and wastes, Lake Buena Vista, FL, USA, 26-30 Jan 

1981) 

6:23293 Chicago, IL; Institute of Gas 
Technology (1981). 

(Workshop on the impact of hydrogen on water 

reactor safety, Albuquerque, NM, USA, 26-28 Jan 

1981) 

6:23576 See SAND-81-0661C 

(Conference on valence fluctuations in solids, Santa 

Barbara, CA, USA, 27-30 Jan 1981) 

6:23908 See IS-M-313 

6:23909 See IS-M-324 

(Community energy planning conference, 

Gatlinburg, TN, USA, 20-21 Jan 1981) 

6:23672 NTIS, PC A02/MF AOl1. 
Distribution Category MN -95 

(Solar eclipse symposium, New Delhi, India, 28 Jan 

1981) 

6:24429 See LA-UR-81-1247 

6:24118 See BNL-29497 

(8. annual conference on the physics of compound 

semiconductor interfaces, Williamsburg, VA, USA, 

27-29 Jan 1981) 

6:23948 NTIS, PC A02/MF AOl1. 
Distribution Category MN -34 

(110. annual meeting of the AIME, Chicago, IL, 

USA, 22-26 Feb 1981) 

6:23524 NTIS, PC A02/MF AOl1. 
Distribution Category MN -79h 

6:23899 NTIS, PC A02/MF AOl1. 
Distribution Category MN -38 

(Society of Automotive Engineers international 

engineering congress and exposition, Detroit, MI, 

USA, 23-27 Feb 1981) 

6:23825 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1981). 

6:23826 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1981). 

6:23858 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1981). 

6:23859 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1981). 

6:23758 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1981). 

6:23856 Warrendale, PA; Society of 
Automotive Engineers, inc. 
(1981). 

6:23759 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1981). 

6:23857 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1981). 

(2. DOE/NASA wind turbine dynamics workshop, 

Cleveland, OH, USA, 24-26 Feb 1981) 

6:23410 See SAND-81-1107C 

(5. international conference on ion beam analysis, 

Sydney, Australia, 16-20 Feb 1981) 

6:24443 NTIS, PC A03/MF AO1. Order 
Number DE8 1023228, Distribution 
Category MN -34A 

(DOE hot gas cleanup contractor's meeting, 
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6:24448 


6:24008 


6:24009 


6:23910 
6:23033 
6:24422 
6:23989 
6:24836 


6:24584 


6:23281 
6:23911 
6:23714 


6:24252 


Availability 


NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AOl1 

NTIS, PC A08/MF AOl1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AOi 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AO! 

NTIS, PC A08/MF AO1 

NTIS, PC AC8/MF AO1 

NTIS, PC A08/MF AO! 

NTIS, PC A08/MF AOl1 

NTIS, PC A08/MF AOI 

NTIS, PC A08/MF AO! 

NTIS, PC A08/MF AOl1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AOI 

NTIS, PC A08/MF AOl1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AOI 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AOl1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AOI 

NTIS, PC A08/MF AOl1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AOI 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AOl 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AOI 

NTIS, PC A08/MF AOI 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AOI 

NTIS, PC A08/MF AO! 

NTIS, PC A08/MF AOI 

NTIS, PC A08/MF AO1 

NTIS, PC A08/MF AOI 

NTIS, PC A 02/MF AOI. Order 
Number DE81023201, Distribution 
Category MN -28 

NTIS, PC A02/MF AO1. Order 
Number DE81023242, Distribution 
Category MN -11 

NTIS, PC A02/MF AOl1. 
Distribution Category MN -4 
NTIS, PC A07/MF AO1. Order 
Number DE81023032, Distribution 
Category MN -4 

NTIS, PC A02/MF AOl1. Order 
Number DE81023070, Distribution 
Category MN -34 

NTIS, PC A02/MF AOl1. Order 
Number DE81023024, Distribution 
Category MN -34 

NTIS, PC A02/MF AO1. 
Distribution Category MN -25 
NTIS, PC A02/MF AO1. 
Distribution Category MN -90d 
NTIS, PC A02/MF AO1. 
Distribution Category MN -11 
NTIS, PC A02/MF AOl1. 
Distribution Category MN -34 
NTIS, PC A03/MF AO. 
Distribution Category MN -32 
NTIS, PC A03/MF AOl1. Order 
Number DE81022252, Distribution 
Category STD -21 

NTIS, PC A04/MF AOI. 
Distribution Category STD -6la 
NTIS, PC A03/MF AOI. 
Distribution Category MN -25 
NTIS, PC A04/MF AOI. 
Distribution Category STD -95d 
NTIS, PC Al2/MF AOl1. Order 
Number DE8 1023086, Distribution 
Category MN -48 


Report No. 
12705 


12707 


12708 


12724 


12776 


12785 


12789 


12790 


12823 


MCR- 
79-1333 


80-1320 


MDC-G- 
7836 
7855 
7861 
7864 
7881 
7889 
7895 
7899 
8201 
8203 
8224 
8240 
8272 
8293 
8476 


8528 
8554 
8555 
8592 
MIT-EL- 
80-009 
MLM- 
2808 


2833(op) 


2837(OP) 


2838(OP) 


MLM-EGSP-TPR-Q- 
017 

MLM-MU- 
81-63-0009 


MTR- 
80W348 


NASA-CR- 
159671 
159845 

NASA-TM- 
81748 
81756 


Abstract No. 
6:24253 


6:23264 


6:24509 


6:24449 


6:23987 


6:23034 


6:24477 


6:24510 


6:23976 


6:23338 


6:23339 


6:23330 
6:23331 
6:23327 
6:23328 
6:23332 
6:23319 
6:23323 
6:23336 
6:23333 
6:23334 
6:23322 
6:23321 
6:23326 
6:23325 
6:23340 


6:23335 
6:23329 
6:23320 
6:23324 
6:23227 


6:24102 


6:23965 


6:23055 


6:23035 


6:23145 


6:23145 


6:23823 
6:23851 


6:23847 
6:23689 
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Availability 


NTIS, PC All/MF AO1. Order 
Number DE81024990, Distribution 
Category MN -48 

NTIS, PC A02/MF AO1. Order 
Number DE81023068, Distribution 
Category MN -59c 

NTIS, PC A02/MF AO1. Order 
Number DE81023021, Distribution 
Category MN -34C 

NTIS, PC A03/MF AO1. 
Distribution Category MN -4 
NTIS, PC A06/MF AO1. Order 
Number DE81024989, Distribution 
Category MN -4 

NTIS, PC A05/MF AOl1. Order 
Number DE81023066, Distribution 
Category MN -90h 

NTIS, PC A06/MF AO1. Order 
Number DE8 1025000, Distribution 
Category MN -34D 

NTIS, PC A02/MF AO1. Order 
Number DE81023020, Distribution 
Category MN -34C 

NTIS, PC A07/MF AOl1. Order 
Number DE81023019, Distribution 
Category MN -4 


NTIS, PC Al6/MF AO1. 
Distribution Category MN -62d 
NTIS, PC A07/MF AOI. Order 
Number DE8 1024306, Distribution 
Category MN -62d 


See DOE/SF/10499-T20 
See DOE/SF/10499-T21 
See DOE/SF/10499-T17 
See DOE/SF/10499-T 18 
See DOE/SF/10499-T22 
See DOE/SF/10499-8-3 
See DOE/SF/10499-T 12 
See DOE/SF/10499-T27 
See DOE/SF/10499-T23 
See DOE/SF/10499-T24 
See DOE/SF/10499-T11 
See DOE/SF/10499-T 10 
See DOE/SF/10499-T16 
See DOE/SF/10499-T 14 
NTIS, PC A03/MF AOl1. 
Distribution Category MN -62 
See DOE/SF/10499-T25 
See DOE/SF/10499-T19 
See DOE/SF/10499-T9 
See DOE/SF/10499-T 13 


See DOE/ET/33007-6 


NTIS, PC A02/MF AOl1. Order 
Number DE81024408, Distribution 
Category STD -41 

NTIS, PC A02/MF AO1. 
Distribution Category MN -4 
NTIS, PC A02/MF AOl. Order 
Number DE81023281, Distribution 
Category MN -90i 

NTIS, PC A02/MF AOI. Order 
Number DE81023282, Distribution 
Category MN -90 


See MLM-MU-81-63-0009 


NTIS, PC A04/MF AO1. Order 
Number DE8 1024332, Distribution 
Category MN -92a 


NTIS, PC All/MF AOl1. Order 
Number DE81024927, Distribution 
Category MN -41 


See DOE/NASA/2749-79/2 
See DOE/CE/51044-2 


See DOE/NASA/51040-23 
See DOE/NASA/10769-15 
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Report No. 


Abstract No. 


3-34T(4/ 81) (Rev.) 6:23534 


NP- 
1902611 


1902623 


1902642 
1902643 
1902699 
1902700 
1902701 
1902702 
1902708 
1902716 
1902749 


1903338 


1903339 


1903348 


1903448 


1903449 


1903451 
1903552 


NRL-MR- 
4530 


NUREG- 
0134 


6:23703 


6:23282 


6:23133 


6:23134 


6:23142 


6:23147 


6:23146 


6:23143 


6:23385 


6:23652 


6:23665 


6:23719 


6:23667 


6:24837 


6:24099 


6:23402 


6:23673 


6:23256 


6:24561 


6:24234 


6:24238 


6:23574 


6:23201 


6:24059 


6:23205 


6:23206 


6:24821 


6:24838 


6:24384 


Availability 


Nuclear Standards Management 
Center, Oak Ridge, TN. 
Distribution Category STD -80 


Lansing, MI; Michigan 
Department of Commerce (1980). 
NTIS (US Sales Only), PC A02/ 
MF AO1. Distribution Category 
MN -6la 

Washington, DC; Bureau of Land 
Management (1981). 

Washington, DC; Bureau of Land 
Management (1981). 

Washington, DC; National 
Petroleum Council (1980). 
Washington, DC; National 
Petroleum Council (1980). 
Washington, DC; National 
Petroleum Council (1980). 
Washington, DC; National 
Petroleum Council (1980). 
Washington, DC; National 
Petroleum Council (1980). 
Chicago, IL; Institute of Gas 
Technology (1981). 

NTIS, PC A99/MF AOl1. 
Distribution Category MN -98E 
Sacramento, CA; California 
Energy Commission's Publication 
Unit (1981). 

Sacramento, CA; California 
Energy Commission's Publications 
Unit (1981). 

NTIS. Order Number 
DE81903348, Distribution 
Category MN -32 

Rochester, NY; Univ. of 
Rochester (1981). 

New Mexico Energy and Minerals 
Dept., Santa Fe. Order Number 
DE81903449, Distribution 
Category MN -60 

Little Rock, AR; Arkansas 
Department of Energy (1981). 
Washington, DC; Department of 
Commerce (1980). 


NTIS, PC A02/MF AO. 
Distribution Category MN -21 


Information Resources Press, 2100 
M Street, NW, Suite 316, 
Washington, DC. (MF or HC) 
Order No. 80-0896 

Information Resources Press, 2100 
M Street, NW, Suite 316, 
Washington, DC. (MF or HC) 
Order No. 80-0890 


NTIS, PC A0Q3/MF AOl1. 
Distribution Category MN -00 


See DOE/ID/01570-T20 


New York State Energy Research 
and Development Authority, 
Albany. Distribution Category 
MN -95e 


NTIS, PC A04/MF AOl1. 
Distribution Category MN -70 
NTIS, PC A06/MF AOl1. Order 
Number DE81023146, Distribution 
Category MN -70 


NTIS, PC Al2/MF AOl1. 
Distribution Category MN -13 


NTIS, PC A08/MF A0O1. Order 
Number DE81023235, Distribution 
Category STD -13 

NTIS, PC A05/MF AO1. Order 
Number DE8 1023865, Distribution 
Category MN -48 


Report No. 
ORNL/CON- 
73 


ORNL/CSD/TM- 
147 


ORNL/Sub- 
80/ 13819/ 1 


7605/ 12-1 


6237 


6250 


7313 


7637 


7653 


7680 


7692 


7734/ Pl 


7773 


7789 


7795 


ORNL-tr- 
4732 


4744 


ORO- 
0306-01 
4568-30 
5126-135 
PATENTS-DE- 


2,856,488/ A/ 
PATENTS-US- 


4,229,909 
4,230,095 
4,230,526 
4,230,633 
4,230,660 
4,230,675 
4,230,682 
4,230,959 
4,230,994 
4,231,507 
4,231,771 
4,231,795 
4,231,796 
4,231,917 
4,232,097 
4,232,228 
4,232,244 
4,233,570 


80-815939 


81-100489 


Abstract No. Availability 


6:23715 NTIS, PC A04/MF AOI. Order 
Number DE81024147, Distribution 
Category MN -95d 


NTIS, PC Ai0/MF A0O1. Order 
Number DE81023863, Distribution 
Category MN -32 


6:23283 NTIS, PC A07/MF AO1. Order 
Number DE81024413, Distribution 
Category MN -61 

6:23228 NTIS, PC A08/MF AOI. Order 
Number DE81024259, Distribution 
Category MN -15 


6:23421 NTIS, PC A03/MF AOl1. Order 
Number DE8 1023978, Distribution 
Category STD -90f 

6:23422 NTIS, PC A04/MF AO1. 
Distribution Category STD -90f 

6:23036 NTIS, PC A09/MF AO1. Order 
Number DE81024269, Distribution 
Category STD -90c 

6:24342 NTIS, PC A03/MF AO1. Order 
Number DE81023868, Distribution 
Category MN -41 

6:23207 NTIS, PC A02/MF AO1. Order 
Number DE81024149, Distribution 
Category STD -70 

6:24419 NTIS, PC A07/MF AOl1. Order 
Number DE81023869, Distribution 
Category MN -48 

6:23525 NTIS, PC A06/MF AO1. Order 
Number DE81024124, Distribution 
Category STD -77 

6:24060 NTIS, PC A03/MF AOl1. Order 
Number DE81024148, Distribution 
Category MN -90e 

6:23190 NTIS, PC A03/MF AO1. Order 
Number DE81023854, Distribution 
Category STD -86 

6:23623 NTIS, PC A06/MF AO1. Order 
Number DE81023864, Distribution 
Category MN -95c 

6:22995 NTIS, PC A07/MF AOl1. 
Distribution Category MN -90 


6:23958 NTIS, PC A03/MF AO1. 
Distribution Category MN -25 

6:23926 NTIS, PC A02/MF AO1. 
Distribution Category MN -25 


6:24213 See DOE/EV/10306-T1 

6:24324 See DOE/EV/04568-T1 

6:24488 See DOE/ER/05126-T2 
(German (F.R.): Deutsches Patentamt, Zweibruck 
En Strasse 12-, 800 Muenchen, F.R. Germany, DM 
3.- per copy, plus postage) 

6:23619 

(US: Commissioner of Patents, Washington, D.C. 
20231, USA, $.50 per copy. Government Patent 
Applications available from NTIS) 

6:23780 

6:23376 

6:23542 

6:23253 

6:23214 

6:23192 

6:23242 

6:23693 

6:24030 

6:24088 

6:23050 

6:23918 

6:23937 

6:23954 

6:23699 

6:23955 

6:24593 

6:24022 


6:24563 NTIS PCNO1/MF NO1. 
Distribution Category MN -00 

6:24129 NTIS, PC A06/MF AO1. 
Distribution Category MN -00 





PB- 


Report No. 
81-100711 


81-100786 
81-101677 
81-101685 
81-101750 
81-101982 
81-101990 
81-102170 
81-102188 
81-102238 
81-102683 
81-102709 
81-102725 
81-102782 
81-102790 
81-102808 
81-102923 
81-102931 
81-102949 
81-102964 
81-102980 
81-103079 
81-103178 
81-103186 
81-103194 
81-103285 
81-103566 
81-103715 
81-103830 
81-103988 
81-104127 
81-104135 
81-104291 
81-104325 
81-104499 
81-104788 
81-105991 
81-106288 
81-106346 
81-106585 
81-106692 
81-106718 


81-106726 


Abstract No. 
6:23249 


6:24499 
6:23880 
6:24130 
6:23079 
6:24240 
6:23080 
6:23428 
6:23429 
6:23802 
6:23755 
6:23208 
6:24131 

6:23966 
6:23881 

6:23882 
6:24415 
6:23883 

6:23756 
6:24174 
6:23423 

6:23057 
6:23065 
6:23066 
6:23067 
6:24132 
6:24133 
6:23430 
6:23127 

6:23757 
6:23380 
6:23381 

6:23068 

6:24063 
6:24134 
6:23778 
6:24135 
6:23655 
6:23261 

6:24211 

6:23130 
6:23131 


6:23132 


Availability 


NTIS, PC A13/MF AOl. 
Distribution Category MN -00 
NTIS, PC Al4/MF AO1. 
Distribution Category MN -00 
NTIS, PC Al1/MF AO1. 
Distribution Category MN -00 
NTIS, PC A03/MF AO1. 
Distribution Category MN -00 
NTIS, PC A04/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A06/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A05/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A23/MF AOI. 
Distribution Category MN -00 
NTIS, PC A06/MF AOl1. 
Distribution Category MN -00 
NTIS, PC Al3/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A03/MF AO1. 
Distribution Category MN -00 
NTIS, PC A03/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A03/MF AOl1. 
Distribution Category MN -00 
NTIS, PC Al0/MF AO1. 
Distribution Category MN -00 
NTIS, PC A07/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A10/MF AOl. 
Distribution Category MN -00 
NTIS, PC A09/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A02/MF AOl1. 
Distribution Category MN -00 
NTIS, PC All/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A08/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A07/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A05/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A06/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A06/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A04/MF AOl. 
Distribution Category MN -00 
NTIS, PC A06/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A04/MF AO1. 
Distribution Category MN -00 
NTIS, PC A06/MF AOI. 
Distribution Category MN -00 
NTIS, PC A23/MF AO1. 
Distribution Category MN -00 
NTIS, PC A07/MF AO1. 
Distribution Category MN -00 
NTIS, PC A09/MF AOI. 
Distribution Category MN -00 
NTIS, PC A08/MF AOI. 
Distribution Category MN -00 
NTIS, PC A03/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A06/MF AOI. 
Distribution Category MN -00 
NTIS, PC A06/MF AO1. 
Distribution Category MN -00 
NTIS, PC A03/MF AO1. 
Distribution Category MN -00 
NTIS, PC A08/MF AOl1. 
Distribution Category MN -00 
NTIS, PC A12/MF AO1. 
Distribution Category MN -00 
NTIS, PC A03/MF AOI. 
Distribution Category MN -00 
NTIS, PC A05/MF AO1. 
Distribution Category MN -00 
NTIS, PC AOS/MF AO1 
Distribution Category MN -00 
NTIS, PC A99/MF AO1. 
Distribution Category MN -00 
NTIS, PC A99/MF AOl. 
Distribution Category MN -00 


Report No. 


81-106783 
81-106833 
81-106841 
81-107096 
81-108789 


‘PNL- 
3341-USUR-01 


3434 


3450 
3538 
3562 


3623 


3647 
3728 
3728 
3728 
3728 
3728 
3728 
3728 
3728 
3731 
3747 


3805 


3813 


3816 


3820 


PNL-SA- 
8959 


PPPL- 
1763 


1784 

1786 

1795 

1796 
PSI-TR- 

262 
RAND/N- 

1589-GCRA 
RAND/R- 

2641-DOE 


RFP- 


Abstract No. 
6:23187 


6:23431 
6:23051 
6:23803 


6:23884 


6:23225 


6:23191 


6:24420 
6:24343 
6:23550 


6:23407 


6:24179 
6:24146 
6:24147 
6:24148 
6:24149 
6:24180 
6:24181 
6:24214 
6:24215 
6:24182 
6:24103 


6:23209 


6:23258 


6:23259 


6:23716 


6:24136 


6:24564 
6:24565 
6:24566 
6:24585 


6:24586 


6:23078 


6:23575 


6:23348 


6:24183 


6:23408 


6:23409 
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Availability 


NTIS, PC A13/MF AOl. 
Distribution Category MN -00 
NTIS, PC A0S/MF AOl. 
Distribution Category MN -00 
NTIS, PC A04/MF AOl. 
Distribution Category MN -00 
NTIS, PC A09/MF AOl. 
Distribution Category MN -00 
NTIS, PC A06/MF AOl1. 
Distribution Category MN -00 


NTIS, PC A0S/MF AOl1. 
Distribution Category MN -41 
NTIS, PC A08/MF AOl1. Order 
Number DE81024151, Distribution 
Category STD -70 

NTIS, PC A03/MF AOl1. 
Distribution Category MN -41 
NTIS, PC A06/MF AOl1. 
Distribution Category MN -41 
NTIS, PC A03/MF AO1. 
Distribution Category MN -11 
NTIS, PC A06/MF AO1. Order 
Number DE81024324, Distribution 
Category MN -60 

NTIS, PC A02/MF AOl1. 
Distribution Category MN -11 
NTIS, PC A05/MF AOl1. 
Distribution Category MN -41 
NTIS, PC A0S/MF AO1 

NTIS, PC A0S/MF AO1 

NTIS, PC AO5S/MF AO1 

NTIS, PC AOS/MF AO1 

NTIS, PC A0S/MF AO1 

NTIS, PC A0S/MF AOl1 

NTIS, PC A05S/MF AOI 

NTIS, PC A02/MF AOl. Order 
Number DE81024264, Distribution 
Category MN -41 

NTIS, PC A02/MF AOl1. 
Distribution Category MN -48 
NTIS, PC A03/MF AOl1. Order 
Number DE81023670, Distribution 
Category MN -70 

NTIS, PC A04/MF AOl1. Order 
Number DE8 1023668, Distribution 
Category MN -97e 

NTIS, PC A03/MF AO1. Order 
Number DE81023675, Distribution 
Category MN -97e 

NTIS, PC A04/MF AOl. 
Distribution Category MN -95 


NTIS, PC A02/MF AO1. 
Distribution Category MN -11 


NTIS, PC A03/MF AOl1. 
Distribution Category STD -20f 
NTIS, PC A02/MF AOl1. 
Distribution Category STD -20g 
NTIS, PC A03/MF AO1. 
Distribution Category STD -20f 
NTIS, PC A02/MF AO1. 
Distribution Category STD -20b 
NTIS, PC A03/MF AOl1. 
Distribution Category STD -20 


See DOE/PC/30294-2 


NTIS, PC A0S/MF AO1. 
Distribution Category MN -77 


NTIS, PC A03/MF AOl1. Order 
Number DE81023112, Distribution 
Category MN -64 


NTIS, PC A03/MF AO1. Order 
Number DE81023989, Distribution 
Category STD -11 

NTIS, PC A03/MF AOl1. 
Distribution Category STD -60 
NTIS, PC A09/MF AOl1. 
Distribution Category STD -60 
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Report No. 


RHO-LD- 
121 


137 


1388-856 


023-81-191-LJ 


SAN- 
0499-3 
0499-6 
0499-7 
0499-S 
0499-11 
0499-12 
0499-14 
0499-17 
0499-18 
0499-20 
0499-26 
0499-27 
0499-29 
0499-30 
0499-54 
0499-60 
0499-61 
0499-74 
1467-1 
1713-3 


2196-1 
SAND- 
78-0403(Vol.1) 
80-1891 
80-1988 


80-2423C 
80-2477 


80-2570 


80-2664C 


80-2823 


80-7082 


81-0302C 


81-0551C 


81-0556 


81-0562 


81-0578 


81-0661C 


81-0761 


81-0769 


81-0814 


Abstract No. 


6:24186 


6:23220 


6:24488 


6:24567 


6:23330 
6:23331 
6:23327 
6:23328 
6:23332 
6:23319 
6:23323 
6:23336 
6:23333 
6:23334 
6:23322 
6:23326 
6:23321 
6:23325 
6:23335 
6:23329 
6:23320 
6:23324 
6:23350 
6:23361 
6:23352 
6:24137 


6:23913 


6:24010 


6:23950 
6:23341 


6:23229 


6:23037 


6:24587 


6:23284 


6:23933 


6:23459 


6:23914 


6:23152 


6:23124 


6:23576 


6:23342 


6:23038 


6:23230 


Availability 


NTIS, PC A02/MF AOl1. Order 
Number DE81024391, Distribution 
Category MN -11 

NTIS, PC A03/MF AO1. Order 
Number DE81024401, Distribution 
Category MN -11 


See DOE/ER/05126-T2 


NTIS, PC A02/MF AO1. Order 
Number DE81023026, Distribution 
Category STD -20 


See DOE/SF/10499-T20 
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